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Intake Side Hall-Scott, “BIG SIX” Airplane Engine 


This Hall-Scott, Type A-5a, rated at 150 H.P., is offered after having most 
successfully passed severe running tests as required by Hall-Scott engineers, 
and final 48 hour endurance, running test, on cradle type torque stand, 
with propeller directly connected, in accordance with U. S. Government 
requirements. (Spec. 1002.) 


Total weight, complete and ready for service, . ‘ és - 578 lbs. 

Weight per H.P. (Based on actual H.P. development, at i, 300 R.P.M.) 3.41 * 

Consumption gasoline in lbs. per H.P. hour, ‘ ° . ° ° 565 
= lubricating oil “ “ ” . . ° ° ° ° 025 


HALL-SCOTT AIRPLANE ENGINES, both four and six cylinder types, are 
used by U. S. Army and Navy Departments, and are generally used by all 
leading American airplane manufacturers. 


Hall-Scott Motor Car Co., Inc. F. P. Whitaker 
General Offices EASTERN REPRESENTATIVE 
Crocker Blidg., San Francisco, Calif. 165 Broadway, New York City 
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factory No. 1, April 1, ror7 
Area of 27,000 Square leet 








Factory No. fune 1, 191; 
Area of 62,000 Square Feet 
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The Standard Co. also has §) 
the exclusive: use of four 
other plants, two for turning 

out metal parts and two for {sc 
wood working, with a total 
floor space of 40,000 square 
feet. 
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Paint Shop, Factory No. 1 
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lactory No. 2, April f,. Bois 
Area of 22,000 Square Feet 








— to U. S. Army and Navy 





EXECUTIVE OFFICES. WOOLWORTH BLDG.,.N.Y C 
FACTORY, PLAINFIELD, NEW JERSEY 


Member Aircraft Manufacturers’ 
Association, Inc. 





lactory No. 2, June 1, 1917 
Area of 54,000 Square Feet 





Croup of Employes in Metal Department Listening to Liberty Loan Address 
by President Mingle 
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Contractors to U.S. Army and Navy 


Tuomas-Morse Aircrarr Corporarion 
ITHACA ,N.Y. VU.S.A.- 


= Member Aircraft Manufacturers Association. = 
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Sprague Electric Dynamometer [esting Sets 
FOR AIRPLANE ENGINES 


rhe testing of airplane engines is one of the most 
important factors in their production. 

\Ve have made a close study of the requirements for 
satisfactory engine tests for manufacturer and aviator 
alike. 

We are prepared to lay out and install testing systems 
both for experimental work on new designs and for reg- 
ular commercial production of perfected types. 

Accuracy, control, and economy are assured with full 
protection for the efigines. 

The efficiency and practical success of our dynamom- 
eter testing systems are proven by their adoption by ten 
of the most important airplane engine builders in the 
country, by several prominent accessory manufacturers 
and by four separate United States Government De- 
partments. 

Send for particulars. 


SPRAGUE ELECTRIC WORKS 


OF GENERAL ELECTRIC COMPANY 
Main Offices: 527-531 West 34th Street, New York, N. Y. 


Branch Offices tn Principal Cities 
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HE Senate Committee on Military Affairs, which 

has been holding hearings on the bill to create 

a separate department of Aeronautics with a 

new cabinet officer at its head, has received the opinions 

of both the Secretary of War and the Secretary of the 

Navy. It is apparent from the statement of the Com- 

mittee that the plan will not be pressed at this time but 

will await the hearings on the appropriation bills now 
being prepared by both the Army and the Navy. 

The Army bill aside from calling for an expenditure 
of about $640,000,000 for an air service for the Army 
will probably contain an organization plan for the ex- 
panded service. The expenditure of this appropriation 
will call for a service of several hundred thousand of- 
It is to be hoped that the bill 
will give the American Air Service a sufficient number 
of officers of high rank. A service that will be almost 
three times the size of the whole U. 8S. Army on a peace 
basis will need many officers of superior executive ability. 

The Navy has not as yet given any indication as to its 
plans or wishes. There little 
attention given to the great problem of naval aeronautics 


ficers and enlisted men. 


has seemed to be very 


by the Government. Pensacola as it is to-day is not 
worthy of its position as the chief aviation center of the 
Navy. Admiral Taylor, who is a member of the Aircraft 
Production Board, has the facts concerning the develop- 
ments abroad and the country is relying on his great 
ability to present a program of naval expansion which 
will make the Navy of definite assistance to our Allies. 

Up to now the planning for the development of our 
aircraft has been in the hands of Army and Navy of- 
ficers and the Aircraft Production Board. It is expected 
that their reeommendations will be made early in July. 
The burden will then rest on Congress. Up to last 
August Congress had been unwilling to appropriate 
any substantial sum for aeronautics, but since then it 
has practically given the sums requested by the Army 
and Navy. Now, with the publie alive to the needs of 
our Allies, and with them looking to us for the one 
great service we can render in this war, Congress will 
probably follow the best advice it can secure and estab- 
lish an air service which will be able to deal a decisive 
blow for democracy. 


Orders to Manufacturers 


The significant fact of the meeting of the Society of 
Engineers in Washington which 
hundred busy manufacturers attended was that the 
automobile industry was looking to the aireraft motor 
to make up for any falling off of the use of pleasure 
cars. 


Automotive seven 





Rumor in Washington has it that a man prominent 
in the automobile world and with full knowledge of the 
probable needs of the Government has stated that within 
six months the steel and mechanical equipment now 
being used to build automobiles will have to be diverted 
to the manufacture of motor trucks, airplane engines 
and other military and naval equipment. 

If this is true it is but natural that automobile man- 
ufacturers are keenly alive to the present situation. 
Arrangements are under way to utilize some of the 
largest plants in the country for the production of in- 
parts of aireraft. Struts and propellers are 
desired from a talking machine company, fittings from a 
cash register organization, while accessories of all kinds 
will be sought from manufacturers who are able to turn 


tegral 


their mechanical equipment to this purpose. 

Through the present arrangement the final assembly 
of the airplanes will be under the supervision of the 
present constructors who know the intricacies of air- 
craft. It is to be hoped that the industry will meet the 
national cmergenecy w-th the skill it has already shown. 





Our Aviators Abroad 

The announcements of the arrival of American aviators 
abroad have been rather misleading if the public as- 
sumes that these representatives of our flying services 
are all trained fliers. 

We cannot go into details as to the particular purposes 
for which these aviation groups were sent but the an- 
hundred naval 


oe 


nouncement of the landing of ‘‘ one 


aviators ’* is more inspiring than accurate. 

If it is desired that publications suppress all news 
of the movement of troops, it is to be hoped that such 
news as is given out will be authentic and correct. 





The Patent Situation 

The National Advisory Committee for Aeronautics 
is expected to make an announcement in a short time 
regarding the work accomplished by the Sub-Committee 
on Patents. 

From all the information available at this time it ap- 
pears that the committee has reached a satisfactory solu- 
tion of this complicated and important problem. Sub- 
stantial recognition has been given to the valuable work 
of the Wrights, Glenn Curtiss, Burgess and Glenn Mar- 
tin. , 

When the final decision has been made on this mat- 
ter, which has been pending so long, the whole indus- 
try will feel indebted to the National Advisory Com- 
mittee for handling this question without the tedious 
delay which court proceedings would have involved. 








By Donald 


The Power Plant from the Consideration of Airplane Performance 





W. Douglas 


Aeronautical Engineer, S.S.L. 


The question of the power of the engine whieh will best give 
the performance desired for certain specified duties of a mili- 
tary airplane is one which has been subject somewhat to con 
jecture, in particular, by those developing engines. So far 
this question has not confronted the designer in this country, 
for his choice of engines is limited by the small number avail 
able. 

An attempt will be made here to indicate, in general, the 
most suitable power to be employed in military machines ot 
two classes, i.e., the one-place pursuit machine and the two 
place reconnaissance, or bombing machine. 

One-Place Pursuit Machine 
Characteristics 

One-place, tractor biplane 

Aspect ratio, six. 

Span of upper and lower wings equal 

Gap chord, one 

Factor of safety of wing section, 544 

Wing section, U. S. A. No. 1. 

Low speed. 55 m.p.h. 

Wing loading 8.45 Ib. per sq. ft. 

Requirements 
2% hours flight at full power. 
250 Ib. military load (pilot, gun and ammunition) 
Estimation of Weight 


First Approximation 


Assuming weight of power plant is 3 lb. 
and assuming this weight to inelude engine, radiator, wate 
and exhaust manifolds, if any. 


pet horsepower, 


(1) Power plant weight = 3 X h.p. 

(2) Propeller weight 2.5 XK Vip. 

(3) Assuming the same fuel consumption—tuel and _ oll 
weight for 2144 hrs. = 1.40  h.p. 

(4) From average of a number of successful pursuit ma 


chines—body weight, comprising engine mounting, structural 


body weight, cowling, covering, seats, control operators, and 





tail skid 1.84 XX h.p. 
(5) Chassis weight = 0.7 < h.p. 
(6) Military load = 250 lb. 
ow ' 12 X hp. K 19 K 
(7) Tail surface weight = — vv % 0.25) hep. 
h.p. 1.40 1.8 


(8) Oiland gas tank weight with piping 

0.42 h.p. 

Assuming the weight of wings, plus flaps, plus struts, cables 
and fittings is 1 lb. per sq. ft., net lift of wings = 8.45 l 
7.45 lb. per sq. ft. 

(9) Weight of wings 

7.61 hip. + 2.5 Vh.p. + 250 
7.45 


and the total weight of the machine fully loaded is W. 


6 


area otf wings 


. ? ,  - 4 - 
(10) W here H — ps (4/61 h.p. + 20\ h.p. 250) ) 
i.te 
Weights by Second Approximation 
Assuming the net area of the wings is 92 per cent of the 
ares 2 wing span ehord, to allow for eut outs and 


body, and assuming the aspect ratio 6, is based on span of 
wings measured along center of chord. 


, DD 
The span = \ mo (7.61 h.p. + 2.5\/h.p. + 250). Now from 
good practice we may write, overall length of machine = 0.79 
x span, therefore overall length 
519V 7.61 h.p. + 2.5V h.p. +- 250. 

From an average of a number of machines of this type, we 
may write body weight (as per item (4) )=(overall length of 
machine )* < .0044 < h.p., then body weight = 0.269 * (7.61 
h.p. + 2.5\V/h.p. +- 250) h.p., which may finally be written as 

(1) Body weight 00902 h.p? 00296 h.p.? +- 0.296 hp. 
as before: 

(2) Power plant weight 


(3) 


3 hep. 


Propeller weight = 2.5 & V/h.p. 





488 


(4) Fuel weight =1.4 X h.p. 
(5) Chassis weight = 0.7 X h.p. 
(6) Military load = 250 Ib. 


2X 9 — 
(7) Tail surface weight 745 (7.61 h.p. + 2.5Vhpa 
250) or (.184 h.p. + 067 hep. 7 6). 
(8) Tanks and piping = 0.42h.p. and the total loadg 


weight ot the machine: 


(9) W (00902 h.p. +- .00296 h.p.* + 6 h.p. +25 
hip. . 256 ) 
or W (.01025 hipe 


290) also 


00536 hp.’ -- 6.8 h.p. + 2.90 h.p.+% 


(10) j (.01L025 hep. + 00336 h.p.' 2+ 6.8 + 2.90 hepa 
‘.p- 
290 h.p.-'), and differentiating 
dw - 
(11 d(h.p.) (.01023 00168 h.p.-'/? — 1.45 hip. 
2O0 h.p. ~ 


Solving (10) tor different values of h.p., curve I is plotted 
in Figs. I, Ll, I11. Equating (11) to zero and solving, we fini 
that the power of the machine which will have the minimum 


value of 


is 173 h.p. 


«jp. 
lt may be proven as follows, that the machine with the low 
est weight per horsepower will be the one with the greatest 
speed range and maximum c¢limbing rate. 
Assumptions 
Parasite resistance varies directly as the total loaded weight 


and as the square of the velocity. 
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HORSE-POWER OF MOTOR 


The curve of propeller efficiency plotted against speed is the 


same tor all powers, 
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The wing resistance }W may be expressed RW = A X Ke Curve 1 shows the variation of the engine power for mini- 

1ance x V* mum values of total loaded weight per horsepower, with a 
‘Since the loading is the same for machines of different change in the military load. 

power, at any one speed, the wing resistance, RW, varies Curves 2 and 3 show the maximum and minimum limits to 

Also, the power, PW, necessary to the range of suitable powers for various military loads. By 

suitable powers is meant those powers the use of which will 

entail an increase in the value of total loaded weight per 

horsepower not greater than 5 per cent of the minimum weight 


directly as the area, A. 
overcome the resistance of the wings, varies, for the same 
speed, directly as the wing area. 
Now we have assumed that the parasite resistance varies 
directly as the total weight of the machine. Therefore, the per horsepower. 
power, Py, necessary to overcome parasite resistance, varies In Fig. I, curves are drawn as in Fig. I, to show the effect 
5 \/ha directly as the weight. . ; of a variation of the low speed, or of the wing loadings, de- 
VT But the total weight varies directly as the area, since the pending on whether the same or different wing sections are 
loading of the wings is the same for all powers. Therefore used. 
P, varies directly as the area. We can then write, for any one 



























































































































al loadei rye 
Xx Ker 5 ; 
speed Pw = 7 A=K, XA, also, assuming C = 
oo) 
-p. +23 parasite coelticient at unit value of A and unit value of V, 
CMF 
—— . Sa, ee P Di ‘aie eee a , , 
0 hp. Py == A = K,A, also P; = Pw+ Pp =(K,+ K,)A 
: P; ; y, 
= K;A, also j ee et 
90 h iy ». ‘.p). 0. ‘.p. 
a — ee a 
Sut we have already tound that 7>-—— = 6.49 — , there- Ns 
But . b.h.p. bhp. 120 
P) — . Pt ° 
1p. = fore the minimum value of + h occurs at the same magnitude 
ph. 
S , *b.h.p. as the minimum value of ->—. 
plotted of b.h.p b.h.p. 
> we Unt Therefore, that machine of engine power corresponding to i 
nin that giving the least total weight per horsepower will be the 
machine with the greatest speed range. 
the low. ‘ 
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. 7 =» |e - Hoos et 1LITARY LOAD =26507 | 
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|| | ouasuet macHiNes— ——F16-fF-—+—+— In order to indicate the effect of the use of heavier power 
- ti ppp yy tl | | plants than those-used in plotting the curves in Figs. I and II, 
4 St as aes saan curves are plotted in Fig. III for three different weights of 
ae power plant per horsepower. 
SL " ~ ‘ 
= EG General Conclusions 
is St ; 3 tad . ’ 
a It must be realized that, in pointing out the following con- 
=| | clusions, there is no desire to hold too rigidly to the best 
is | | - a Baas aa powers to use. In our assumption, it was necessary to take 
+ | ; > > e . 
ve he & eas SSeS ee82* ’ mean values of all coefficients, and hence there will be cases 
See where, using one designer’s methods of construction, the best 
power to employ will be different from that derived by using 
some other constructor’s characteristic design. 
“ From Fig. I it is apparent that the engine power should 





be inereased with an increase of military load. The increase 
1 ‘AMR ERRD of the best power and of the limits to the range of suitable 
eee Pe tT t tit ta) oe powers is, however, not very great, and hence it appears that 
eT aed **° with careful design, good performing pursuit machines can 
: be built around engines of from 120 to 290 h.p., with a best 

It is obvious that the climb rate will also be a maximum at ~~ mean power of about 185 h.p. for any military load between 
this power. 250 and 350 lb. Notice must be taken that these results are 

In order to show the effect of changes in the requirements — only for power plants weighing 3 lb. per h.p. and for a wing 
of the machine, four other curves have been drawn, following loading of 8.45 Ib. per sq. ft. This comparison then is for 
the same method of procedure. air-cooled engines, and fast pursuit machines. 

In Fig. I are plotted the curves of total loaded weight | er From Fig. II it is apparent that the slower the speed of the 
horsepower against engine power, for three different military machine (using a section similar to U. S. A. No. 1, as to maxi- 
; the loads. From these three curves are plotted three curves of — mum lift), the lower will be the best power to employ. Also, 
if the machine is to be built for maximum speed range, which 














engine horsepower against military load. 
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will necessitate the use of a fine, low lift wing section rather 
than for maximum climb, the best power plant will be of less 
power. 

tue best mean power, from these three cases, 
in the neighborhood of 160 h.p., with a range of suitable pow- 
ers for all cases of from 100 to 240 h.p. 

Fig. LI] indicates that the use of a power plant of heavier 
weight per horsepower than 3 lb. lowers the value of the best 
power to use. The best mean power from these three cases of 
power plant weight is about 160 h.p. 

Combining roughly the results of Figs. I and I], we may say 
that the air-cooled engine for speed scouts of var:ous probable 
requirements and designs should be of about 170 h.p. With 
little loss in the overall performance of the machine, this 
power may vary from 120 to 240 h.p. Sinee handiness and 
commercial advantages favor small machines, we may find 
that a compromise, say, 150 to 160 h.p., will give the best all- 
around results with light air-cooled, or if it is possible, water 
cooled engines. 


seems to be 





36 » a PIAS SIT ABCE FS ER WS ee oe vm oe ee 


SS SS SS ST a Se SS SS SS 2 + o_o 

















20d 
4 SS aS eS SSS Se SS Sa SSS SSeS ee 

zeq-S— sc 
Qy + - - —— 

eof 2 - } iook a oo 
Lae oS Be REDS 

izop - ~~~ +++ 4 

















sje | S30, 389 S7o | Spo) sio spo GRO 67Oo | ape 
MILITARY LOAO 
+ + ++ 4+ ee + + - > - + 


— Sd ona PLATS as 
a ~G0p" picaTaRy| Loop paging gr wines = 7Yol | | | 
CAS “6IT MILITARY LOAD) DURATION — 47 HOURS 


Te PLACE FR 


——_+—+4—+__+__4- 





















































SS Se ee ee ee 8 Oe ee oe 2 Be ee aaa 
Tt TTT rt I t 
LON URSRERI SERTRHRESTR 
- NAIA TT | ee oe eo | 
NUNCA [iif | Ts 
eae = Telt 
i i 









































p—+ —+——+—_+ + __» — > = on a 2 oe oo oe +--+ + 4s + + + 
oe a | con i at pdbastpestibemibetibns 
1+ i. | | | l | all | | | | i 4 
ee ise Lee 230 300 350 400 450 


HOASE PowErAR 


Taking the other limit, power plants running 6 lb. per h.p., 
which we may say is the case with many water-cooled engines 
today, the best size of power unit to employ will be about 140 
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.j., and may vary from 100 to 240 h.p. Here, to economically 
fli up the body, and thus get the most power in a body ot 
approximately the same cross-secticnal area, and hence with 
about the same resistance; and to take account of the fact that 
an engine of this weight would probably be used only wher 
more duration was required, we should favor the engines of 
greater power than that indicated as the best by the foregoing 
ealeulations. Taking into account all these considerations, we 
may say, roughly speaking, that 200 h.p. will be the mog 
efhcient power to employ. 


Two-Place Reconnaissance Machine 


Characteristics 


fwo-place, tractor biplane 
One engine and one propeller. 
Aspect ratio, seven 


Span of upper and lower wings equal. 

Gap/chord, one 

Wing section, U. S. A. No. 1. 

Low speed 50 m.p.b 

Loading of wings, 7 Ib. 

Factor of safety of wing 

Weight of power plant. comprising 
exhaust manifolds = 3.75 lb. per h.p. 

Gas and oil for 444 hours endurance 


per sq. ft. 
system, 6.5 


engine, radiator, water and 


2.55 Ib. per h.p. 
General Method 

Three cases were taken from whieh curves I, Il and III in 
Fig. 1V were drawn. The only variable was the military load, 
which was taken as 550, 600 and 650 Ib. respectively. 

The method of estimating the weight in each case was sim- 
ilar to that employed in the ease of the pursuit machine, but 
with those changes in the various coefficients which were ind- 
cated by data on machines of this type. 

Since the military load varies in certain increments rather 
than in proportion to size or power of the machine, the mili- 
tary load was varied by the same amount, i.e., 50 lb., as was 
done in the case of the pursuit machine. As may be expected, 
Fig. IV shows that the variation of the military load in the 
machine effect on the choice of the 
power plant than in the case of the pursuit machine. 


reconnaissance has less 


General Conclusions 

The most efficient size of power plant for the average value 
of military load seems to be in the neighborhood of 300 h.p. 
Power as low as 180 h.p. may be used with but 5 per cent in- 
crease in the value of total weight per h.p. The upper limit 
of the range of suitable power is beyond the present-day pos- 
sibilities. The maximum power that it appears possible to 
safely and economically transmit by one propeller would be 
about 350 h.p. This limit lies well within our range of econon- 
ical powers. 

It has not been thought necessary to extend the investigation 
of the variation of best power for this type machine as was 
done with the pursuit machine. Approximately, the same pro- 
portional effect would be found, for a variation of the wing 
load, as was found with the pursuit machine. A decrease of 
wing loading will, as before, decrease the value of the most 
economical power. 

A variation of the weight of the power plant per horse 
power will also, as before, tend to lower the magnitude of the 
most economical power, but it is well to notice that the propor- 
tional decrease in this value will be less than in the ease of the 
pursuit machine, as the proportion of the increase in power 
plant weight to the total weight of the machine is less. 


The Kite Balloon in War 


The observation balloon has been one ol the im} ortant dis 
Its value is indicated by the rapid growth 
It is found to day on every tront, 


coveries of the war. 
of both personnel and eraft. 
and almost every mile of that front, for the excellent reason 
that it has proved indispensable to the modern army in the 
field. 

The observation kite balloon, as at was the 
invention of Capt. von Sigsfeld and Major von Parseval, of 
the German army, and the craft were constructed by the 
Parseval Airship Co. The British army got its first idea of 
the kite balloon from the Belgians. Early in 1915, Squadron 
(now Wing) Commander Maitland was so much impressed 
by the excellent service it was giving the Belgian artillery that 
he laid a proposal for similar equipment before the Board of 
Admiralty. This was adopted; orders for the construction of 
the eraft were placed, and the British K-B made its first 


present used, 


appearance in the wararea in the early spring of 1914 

As then constructed by the British, the balloon was found 
to be considerably more reliable than the spherical, being stead- 
ier and more air-worthy, and therefore more accurate in ob- 
servation. 

The great success of the first craft led to a demand for more, 
and the British naval authorities made experiments with them 
on ships at sea. More and more urgent grew the demand from 
both branches of the service, until to-day kite balloons form 
an important part of both naval and military forces. 

The work of these craft is too widely recognized to need 
repetition, further than to mention the danger to which a 
ca} tive balloon is exposed from hostile airplanes. There is 
not often time enough to draw the balloon to the ground when 
an enemy machine appears, and the only protection is 4 
friendly airplane, or the ever-ready parachute. 
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PART II—SECTION 10 


Computation of Strength Members and General Layout of Body 


In designing tension members for the body, no feature is 
of greater importance than the choice of terminal fastenings 
whieh will permit the development of as large a percentage 
as possible of the true strength of the wire or other tension 
member. 

The main points to be considered in dealing with terminal 
connections are: 

(1) The efficiency, as mentioned above. 

(2) Quickness and ease of manufacture. 

(3) The possibility of easy and efficient repair or replace- 
ment in the field. 

(4) Reliability, i.e., the difference in efficiency between the 
best and poorest terminals of a series all made up in the same 
way should be as small as possible. 

(5) The possibilities of detects due to the use of acid and 
solder, overheating, imperfect bends, flattening of wire on 
bends, or unskillful handling of the material in the field. This 
requirement is obviously closely allied to that of reliability. 

Extended tests on terminal connections of all types have 
been made by John A. Roebling’s Sons Co. A summary of the 
most important results is given herewith, and reference to the 
original report is appended, 

The first series of tests related to hard-drawn aviator wire. 
The form of terminal which was most common up to a few 
years ago, consisting of a ferrule made from a coil of wire, 
through which the wire is passed and then doubled back on 
itself (Figs. 2 and 3), gave very poor and uneven results, the 
efficiency varying from 60 to 75 per cent, with an average of 
65 per cent. These efficiencies were improved by about 5 per 
cent when the free end of the wire, instead of being doubled 
back outside the ferrule, was wound three times around the 
standing portion of the stay. 


are surprisingly low, and indicate probable damage of the wire 
by overheating in the process of soldering, as a connection 
such as this, absolutely preventing any slippage of the wire 
through the ferrule, should always show 100 per cent efficiency 
if properly made up. Tests on similar terminal fittings at the 
Massachusetts Institute of Technology have nearly always de- 
veloped the full strength of the wire, the stay breaking near 
the center on every test. The solderéd joints have, however, 
the disadvantage that they cannot readily be replaced in the 
field, and they are peculiarly susceptible to poor workmanship, 
the effects of which cannot be determined in any way until the 
break actually comes. 
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Fics. 1-15. Firrincs FoR Soir Ware, TESTED BY 


ROEBLING’S Sons Co. 


TERMINAL 
JoHN A, 


The next type of terminal tested was similar to the last, but 
was dipped in solder after being made up (Fig. 1). The fer- 
rule for such a connection may be made of a coil of wire, as 
previously, or of a strip of thin sheet metal, wrapped around 
both portions of the wire. The efficiencies obtained ran from 
60 to 90 per cent, with an average of 80 per cent. These values 
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UNSERVED SPLICED JOINTS TYPICAL 


AVIATOR CORD. 


Fic. 16. SERVED AND AND 


FRACTURE IN 


In the Roebling tests, the best results were secured by the 
use of tapered ferrules, winding a coil of wire into the form 
of a slightly flattened cone instead of a flattened cylinder, in 
conjunction with wedges designed to increase the friction be- 
tween the stay and the ferrule as the pull increased. Such 
wedges may be separate members, fitted between the eye and 
the ferrule, in which ease the wire is looped completely around 
to make a double eye, or they may be embodied as a part of 
the thimble, which is interposed between the fittings and the 
eye to prevent any change in shape or size of the eye under 
strain. No solder whatever is used (Figs. 13-15). The effi- 
ciencies obtained with such terminals were very uniform, rang- 
ing only from 92 to 96 per cent, with an average of 94 per 
cent. Such a terminal, although necessarily somewhat complex, 
has marked advantages. It ean readily be made up in the 
field, and there are unlikely to be hidden defects, any slipshod 
workmanship being instantly apparent on inspection. 

The British standard, which has recently been adopted by 
the Society of Automotive Engineers, calls for the use of the 
plain wire coil ferrule with solder. A device which has been 
considerably used in England, although not yet employed in 
this country, is the streamline wire with swaged and threaded 
ends, thus doing away with the necessity for turnbuckles. 
Such wires are very expensive and difficult to make, but have 
decided advantages in practice. They are unlikely to come 
into use except for fighting machines, where cost is of no im- 
portance. 

Cable Terminals 


Both strand and cord ean be spliced with excellent results 
if the work is done by an expert rigger. Roebling’s tests indi- 
cated an efficiency of from 80 to 85 per cent for aviator cord 
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with spliced and served terminals (Fig. 16), and from 90 to 
100 per cent, the highest values corresponding to the smallest 
wire sizes, for 19-wire aviator strand (Fig. 17). The break 
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SERVED AND UNSERVED SPLICED JOINTS AND TYPICAL 


FRACTURE IN AVIATOR STRAND. 


Fie. 17. 


always occurred at the last tuck in the splice, which would 
suggest the advisability of tapering the splice to a greater 
extent. 

For field connections, fittings similar to those recommended 
for solid wire, consisting of a thimble embodying a wedge and 
a ferrule of soft wire (Fig. 18), gave excellent results, show- 
ing an efficiency of 90 per cent. 

The status of solder is the same as in the case of solid wire. 
100 per cent efficiencies can be secured by the use of thimble, 
ferrule, and solder with either strand or cord, but there is the 
same risk of injury to the material through improper manipu- 
lation. 

In connection with the larger diameters of strand, sockets 
may advantageously be used (Fig. 19). 
They give 100 per cent efficiency, or 
very nearly; they require no high de- 
gree of skill to apply, and the fitting 
is neat and simple in appearance. The 
common type consists of a conical shell, 
the hole in the small end being just 
large enough to admit the strand. The 
strand is passed through this hole for 
a short distance, unravelled, and the 
ends spread out as much as_ possible. 
The conical shell is then poured full of 
solder, and the ends of the component 
wires cut off flush with the large end 
of the shell. The only danger in the 
use of such a fitting arises from the 
liability to deterioration of the solder. 

As we mentioned in the preceding 
section of the Course, the stress diagram 
which was then drawn does not form 
a complete basis for the choice of mem- 
bers, but should be supplemented by 
various other diagrams corresponding 
to different conditions of loading. We 
shall, therefore, confine ourselves to fig- 
uring, for purposes of illustration, a 
few of those members which are most 
heavily stressed under the conditions 
which we have already considered. 

Since a dynamic load factor of 8 has 
already been allowed for, we shall use 
a factor of safety above this of only 
one and a half. This is. equivalent to 
an overall factor of safety, relative to 
the static load, of twelve, a value which 
is fairly representative of modern prac- 
tice in the design of bodies for training 
machines. The latest specification issued 
by the Government calls for an overall 














factor of ten, but this relates to pur- Fo. 18 Ux 
suit machines, which are to be flown by a eer 
: : . ; . DERED FIELD 
skilled pilots only, and in which the TERMINAL FOR 
factor of safety is purposely kept low in AVIATOR STRAND 
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order to make possible a better performance, and hence a high 
degree of military safety. In the case of those portions d 
the longerons which are curved to a considerable extent } 
tween struts, the factors of safety should be considerably jy) 
creased, as a strut which has even the slightest sign of initia 
curvature will support much less load than one which is pe. 
feetly straight. 

The members for which we shall compute the required giy 
include a longeron section, a strut, and a wire, and they ay 
marked with numbers on the layout drawing. We shall eq, 
sider all compression members as perfectly square, althougi 
channeling is commonly employed, especially in struts and th 
rear portions of the longerons. 

(1) The length of the section is 40 in. 
first assumption, a section 114 in. square. 
. F , (1%)* 
is then 17.44 1,825,000 qo? sv 12? °F 4,050 lb. This corr 


bas 4,050 
sponds to a factor of safety of 5 070? OF 1.95, above the dynam; 
a,U/ . 


We shall try, as, 
The crippling |oaj 


loading. We shall, therefore, use this section. It is well 
have the factor in the longerons slightly greater than in tk 
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Fic. 19. Socker TERMINALS FOR AVIATOR STRAND. 


struts, since their end conditions approach less closely to fixt 
tion. 

2) The length of the 
pressive load is 3,900 Ibs. 
square will be tentatively chosen. 


i 1%4)* 
17.44 X 1,825,000 Xp or 6,740 Ib. 


31° & 12? 


strut is 31 in., and the co® 
Here, again, a section 144 i 
The crippling load equal 


The factor d 





safety is then 1.72. : 
(3) The tensile load is 3,400 lbs. We shall select for th 
stay 19-wire strand sz in. in diameter. The breaking load 
such strand is 6,100 Ib., and the factor of safety, allowing { 
90 per cent efficiency of the terminal connections, is 1.61. 
The struts which carry the weight of the engine should! 
materially heavier than would be indicated by consideratiol 
of dead loading alone, since they are constantly submitted 
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a live, vibrative load, and, in addition, are subjected to bending 
forces because of the gyroscopic action in diving. These forces 
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octagonal by chambering off the corners slightly. The 
longerons are channeled everywhere in back of the forward 
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Fic. 23. Layout oF Bopy For 


» are calculable, but such an analysis is beyond the scope of this 
paper. 

In Fig. 23 is shown the layout of the body. The only points 
at which channeled struts are used are the forward panels, 
which have the duty of transmitting the propeller thrust to the 
longerons, and thence to the wings. The other struts are made 





It is an important point in the design of fittings to make 
correct allowances for bends in sheet metal. The writer, to- 
gether with B. D. Thomas, has carried out a number of meas- 
urements on bends round a 1 in. square bar, and the results 
are embodied in the chart of Fig. 1, on lengths measured along 
the neutral axis. 

A number of strips, eighteen, sixteen, fourteen and twelve 
gage sheet steel, were bent over a 1 in. square steel bar, with 
corners rounded in each ease with the radius equal to the 
thickness of the metal. Had no allowance been required for 
bending, the ends of the strip would have met in the center 

of a face of the bar, but instead a gap resulted, which divided 
by four gave actual allowance for one bend. The allowances 
required per bend were between thirty-three hundredths and 
thirty-eight hundredths times the thickness of the metal, and 
| the mean of ten different tests confirmed the allowances com- 
puted on the neutral axis. From these experiments the curves 





of Fig. 1 were deduced, allowances for angles less than 90 deg. 
iD. being made proportionately. 
Results in the factor verify the chart. If the courses are 
» fim hammered flat, less allowance is required, but the fitting is 
weakened. 
coll- (Editorial Note.—It wouid be very interesting to obtain figures from 
A ib. other firms, where similar measurements have been made.) 
equals 
or of 
Copies of these patents may be obtained for five cents each, by 
: addressing the “ Commissioner of Patents, Washington, D. CO.” 
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STANDARD TRAINING MACHINE. 


chassis strut, except that they are left solid for a few inches 
adjacent to every strut. 
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There are many parts of an airplane 
that require the use of an adhesive ma- 
terial. Of these may be mentioned 
“sirscrews” (the collective name for 
propellers and tractors), hollow spars, 
booms, ribs, plywood, etc. For some of 


the small parts, such as the ribs, which 
are subsequently covered by “doped” 
fabric, it is not necessary to use the best 
quality of glue. For other parts, how- 
ever, it is of vital importance that only 
the strongest glue be used. 
particularly to airscrews, 
at a very high speed. 
Airscrews are built up in 
walnut or mahogany, usually 
ber, and each 1 in. thick. It is usual to 
glue two laminae together, and allow 
them to remain in clamps for a period of 


which rotate 
laminae of 


7 in num- 


from 6 to 24 hrs. before gluing on the 
next lamina. The finished airscrew is 


shaped out after the total number of lay- 
ers have been glued together and have 


been allowed to set. The 
glue is applied hot, and 
usually by at least two 


workmen, in order to cover 
the surface as quickly as 
possible. The temperature 
of the gluing room is kept 


above 70 deg. Fahr. It JOIN 
would, of course, be an 
economy to glue at one FOR 


operation all of the lami 
nae of an airscrew, but 
this is not possible when a 
cake glue used, on ac- 
count of the rapidity with 
which the hot solution sets. 
Attempts have been made 
to overcome this difhiculty 


is 


by the use of “liquid” 
glues, but these have usu 


ally proved unsatisfactory. 
One French liquid glue 
contained some hygroscopic 


This applies 


BLOCKS 
AND 


GLUE 
TESTING 


Glue for Use on Airplanes* 


By Percy A. Houseman 


glue solution, temperature, method of 
application, pressure of clamping, ete. 
The blocks were pulled apart in a cement 


testing machine with automatic applica 
tion of the load, but as uniform results 
could not be obtained, the stone blocks 
were abandoned. More uniform results 


wood, which also has 
giving results more 
with those obtained 
under actual service conditions. Pieces 
of carefully straight-grained 
walnut were used, and from them a num- 
ber of different types of joints were pre- 
pared, and used to illustrate different 
kinds of stresses. The type of joint 
finally adopted is that shown in Fig. IT. 
This joint gives by no means a true shear, 
was easily by examining under 


were obtained with 
the advantage of 
nearly comparable 


selected 


as seen 


polarized light a celluloid model made to 
scale. A stress more nearly approaching 
pure shear would probably be obtained 


with a joint like that shown in Fig. ITI 


TS 











material, and failed to set 


in 14 days. * Liquid ” 
glues should be used only 
on work in which great 


strength under widely vary- 
ing conditions of tempera- 
ture and humidity not 
of prime importance. Bone 
glue should never be used 
on aircraft work. The best 
results are obtained from 


is 
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skin or hide glues. 

In working out a method 
for the examination of glue 
some attention was given to 
such chemical and physical 
tests as moisture, ash, nitrogen, strength of 
jelly, viscosity, percentage precipitable by 
alcohol (Stelling’s test), ete., but while 
the information furnished by these tests 
was of interest, it was not found possible 


Fi 


to correlate definitely the results ob- 
tained, with the value of the glue for 


airplane work. 

A method was therefore developed to 
test the strength of a glued joint under 
various conditions, Experiments were 
made with blocks of biscuit-ware. 
recommended by Rideal in his book 
“Glue and Glue Testing.” Messrs. 
Doulton, of London, kindly made the 
necessary blocks, which had a base (ab) 
1 in. square, similar in design to that 
shown in Fig. I. 

Two such blocks were 


as 


on 


glued together 
under various conditions of strength of 


* From the Journal of Industrial and Engi 
neering Chemistry. ; 
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made up from pieces 9 in, Xx m. <4 
in. but for the purpose of obtaining com 
parative results, that shown in Fig. II 
answers well and has the advantage of 
simplicity. 

The wood is exposed for 24 hrs. to a 
temperature of 35 deg. Cent. before mak- 
ing the joint. The test pieces (A) are 
9in. X 2in. X % in. These were rough 
ened by a toothed plane, as it was found 
that a roughened surface gives a stronger 


3) VV 
és x 


we 


joint than a smooth one. The distance 
pieces (B) are 3 in. X 2in. X % in. The 


area of the glued surface of the joint to 
be pulled apart is 4 in. To prepare 
the glue, it broken into small pieces 
and is soaked over night in the requisite 
amount of water. For the gelatine types 
of glue, 1 part by weight of glue to 2 
parts by weight of water gives a desirabfe 
concentration, while for “ Scotch ” 
1 part of glue to 1.25 parts of water 
the best results. 


Sq. 


is 


glues 
gives 
For other types of glue 
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falls within 


usually 
The soaked glue is dissolved 


the water 

these limits. 
by warming to 60 deg. Cent., and the 
solution is applied at that temperature, 
The joints are clamped under moderate 
pressure for 48 hrs., and are tested after 
a further 24 hrs. For each sample of 
viue, the following three tests, each in 
duplicate, are carried out on the joints 
prepared as described above, 


required 


Regular Test 


The joints are pulled apart in a Buck. 
ton and Wicksteed or in a Riehlé (Phila- 
delphia) Testing Machine and the break- 
ing strain per sq. in. of glued surface is 
recorded. The experimental variation is 
less than + 10 per cent, most of which 


may be ascribed to unavoidable varia- 
tions in the wood. 
Heat Test 
The joints are subjected to dry heat 
in an electrically heated 


oven for 2 days at 45 deg, 


Cent., and then pulled 
~ apart, and the’ breaking 


strain recorded. 


Test 

The joints are completely 
immersed in water at 20 
deg. Cent. for 12 hrs., and 
are then pulled apart, and 


Immersion 


the breaking strain re- 
corded. 

The last two tests are 
intended to throw light on 


the behavior of an airscrew 
under the extreme condi- 
tions of a tropical climate 
and high humidity. Tests 
were also made with moist 
heat, and on immersion fol- 








4 
lowed by dry heat, but 
were discontinued. The 
last named test was found 


to be too drastic, all glues 
giving very low results. 

The whole procedure out- 
lined above is an arbitrary 
one, and for this reason it 
necessary rigidly to 
standardize and adhere to 
the technique of the meth- 
od, in order to obtain com- 
parable results. When the 
break in the wood, 
as frequently happens in 
the regular test, one can, 
of course, only say that the 
glue stronger than the 
wood, and record the figure at which the 
wood breaks. 

Addition of phenol to the glue improves 
the regular test. The influence on heat 
tests and on immersion tests is not 
marked, but the tendency is to raise them 
slightly. The addition of 5 per cent phenol 
to a 1 : 2 gelatine solution, depressed the 
setting point of that solution from about 
~6 to 18 deg. Cent., while 10 per cent 
phenol caused the solution to be still 
viscous at 5 deg. Cent. The addition of 
5 per cent phenol to glue solutions to be 
used on airplane work is, therefore, to be 
recommended, both because of its tenden- 
cy to increase the strength of the joint, 


Is 








occurs 


fig- II 


is 


and also on account of its action in de- 
pressing the setting point. 

Ammonia causes the glue to set more 
rapidly. It was found to have the un- 


expected effect of raising the figures for 
heat and immersion tests, while leaving 
regular tests little affected. 
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The Germans appear to have used a 
cusein glue on some of their aircraft. An 
analysis of a Swiss glue of this type 
showed its composition to be about 66 
per cent casein and 23 per cent mineral 
matter. The latter was composed of soda, 
silica, lime and alumina. About 1 per cent 
of petroleum was present in the powder. 
This casein glue is prepared for use by 
rubbing up with cold water. It requires 
about 3 days for the joint to set, but has 
the advantage that all the laminae of an 
airscrew can be glued together at once. 

The following test figures were obtained 
on joints made with the Swiss casein 
glue: 

Regular. Dry Heat. Moist Heat. Immersion. 
551 4655 526 661 448 465 672 S62 

The immersion test is particularly high. 

Casein glues are very generally used for 
cementing together the “ veneers ” on ply- 
wood which finds extended use on the 
pody and other parts of the airplane. 
One English firm uses a mixture of casein, 
lime, and blood, which yields a cement 
very resistant to water. <A_ three-ply 


It is not as easy as it would appear on 


the face of it to select a suitable glue 
joining two surfaces together. 

There are many adhesives that are 
called “glue” that do stick together 
articles for use. We have a_ vegetable 


glue, made from starch, caustic soda and 
water, that will hold wood together under 
certain conditions. Gum Arabic and water 
glue papers. Casein, borax and water 
hold wood under hard conditions even 
and sometimes Come under the waterproof 
glue 

A glue, made from animal products, hide 
fleshings, sinews, bones and parts, is the 
true animal glue. It has the special 
property, that on cooling, or at its place 
in a joint it possesses a distinct film with 
the body and thus makes a better holding 
medium than many of the other adhesives 


class, 


which however thick they may appear 
when made up or applied, after drying 


out in the film or joint become extremely 
thin or fade away to almost nothing. This 
feature of the animal glue film gives it its 
great superiority over other compositions. 
Animal glue is a colloid of about the for- 
mula C,,, Hy, Ne Ov. Much research 
work is heing done today to discover more 
regarding it. The fact of its being an ani- 
mal product is the great obstacle to the 
work. 
Preparation of Glue for Work 


A jacketed kettle is absolutely neces- 
sary for the proper dissolving and cooking 
of the dry glue. No glue should be mixed 
with water in a pan and melted—cooked 
—over a direct flame nor should a jet of 
live steam be used directly on the glue in 
a dissolving kettle because it will inev- 
itably be burnt and its full value of ad- 
hesiveness destroyed. 
In general all animal 
he soaked up in cold water, first putting 
all, or the larger portion of the full 
amount of water that is necessary for 


glue should first 


the solution of the glue into the kettle. 
Then the glue should be added slowly 
and continuously stirred with a wooden 


paddle so that it will he evenly liquified 
and no lumps of dry glue balls appear. 
This stirring may be continued at inter- 
vals, if necessary, to keep it well mixed. 

When properly soaked up heat sheuld 
be started and the contents of the 
jacketed kettle gradually warmed up. 
This is one of the vital points of the prep- 
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board made with such a cement will with- 
stand an immersion test in water at 50 


deg. Cent. for 12 hours without any 
separation of the plies, though the 


strength of this cement on a “regular” 
test is inferior to that of a hide glue. 
Another firm of ply-wood manufactur- 
ers uses lime and casein only, in the pro- 
portion approximately of 4 parts by 
weight of lime to 7 parts by weight of 
casein. Casein and borax form a good 
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mixture, but are, of course, more ex- 
pensive than casein and lime. Casein 
glues cannot be kept more than a few 
hours after mixing with water, so that 
a batch when mixed must be completely 
used, or the residue wasted. 

When a new glue is intended for use on 
airscrews, the tests described above 
should be supplemented by a practical test 
of spinning a trial airscrew made with 
the new glue. 


INFLUENCE OF ADDITION OF PHENOL OR CONCENTRATED AMMONIA TO GLUE ON 


STRENGTH OF GLUED JOINT 


Glue Tests: Regular. Heat. Immersion. 
Is ale os sé Bd ki Gobet ke ee 644 627 459 oe 504 ve 
CA de A ee, I, oo vicicccccawdsadeaes 532* 616 476* 627 621 as 
eee, A == BOb PROMO. occ cc cceeesoaanses 677* 845 369 487 560 660 
at at Iriya 464 Se 470 464 540 504 
** Propeller ’ Glue+ 5% Phenol............ 526 593 395* 506 553 560 
“ Propeller *’ Glue + 10% Phenol........... 610 632 315 429 560 565 
ae «i rrr ee rrr 548 571 448 470 448 470 
“ Scotch * Glue + 5% Phenol.............. 688* 723 425 425 532 548 
* Scotch ” Glue + 10% Phenol............. 694 694 414 453 436 476 
CEE Gira en ods een Oe Dea eN es tee caeee 627 644 459 565 504 549 
Gelatin A+ 2% Ammonia..............0- 610 655 616 688 800 875 
oo: ...l.lU errs 464 re 464 470 540 504 
“ Propeller’ Glue + 2% Ammonia.......... 520 532 580 609 648 783 


The figures represent breaking strain in Ibs. 


joint. Breaks in the wood are indicated thus *. 


Glue 


By Dr. George F. Lull 


aration of the glue. With the stirring 
the mass of glue and water should be 
gradually raised to a temperature of 140- 
150 deg. Fahr. and no higher, or the full 
strength of the glue will be lowered. It 
is not advisable to keep a batch of glue 
heated too long—say two or three hours 
as the extreme limit. It is better to use 
up a smaller making and keep the glue 
fresher, and not allow it to skim over or 
make a hard crust on its surface. Also 
it is better to make up only enough to use 
and when done, empty out the ketttle, 
clean it of all glue and then there will 
he no trouble with bad smelling glue. 


Waterproof Glue 

chemicals that can 
he added to animal glue that will con- 
vert it on standing more or less into a 
waterproof glue. The resultant water- 
proof glue generally is a variable product 
and must be, carefully watched in order 
to get concordant results, as a light varia- 
tion in the chemical or a change in the 
glue stock used ma¥ produce widely vary- 
ing results. Formaldehyd formalin HCHO 


There are several 


is largely used and gives good results. 
This formaldehyde should be used very 


carefully—not over 5 per cent of the liquid 
solution at the most, and as low as 1 per 
cent with glues has very good 
waterproofing effects. This formaldehyde 
must be added to the hot liquid solution 
of the glue just before using, making up 
only about enough for the work at hand 
as left over stock will be of no value, 
having set or hardened. The percentage 
should be computed as to the dry glue, 
i.e. 100 pounds dry glue to start with to 
one-half per cent of formaldehyde liquid. 

The different bichromate-salts, amimo- 
nium, aluminum, ammonia, chromate, 
chromate of lime, bi-chromate. of potash, 
chrome alum, ete., all containing chro- 
mates, can be used to good advantage to 
convert animal glue to an insoluble water- 
proof glue. Greater care in handling these 
products must be taken, with but little 
exposure to light and no overheating. 
The chromate must be dissolved in water 
and added to the glue mixture just be- 
fore the removal from the kettle, or al- 
lowing only time for a thorough mixing 
at the point when ready to use. 

One per cent of bi-chromate of potash 
would be a large dose, ahout the limit, 
i.e., 1 Ib. chromate to 100 lb. glue. Smaller 


some 


per sq. in. of glued surface of the standardized 


used, all de- 
with the 


often be 
combination 


proportions can 
pending upon the 


glue. This must be determined individu- 
ally for each different sample of glue, 
care being exercised not to add such a 


quantity of the waterproofing element as 
to cause the glue to go stringy or liver 
up. A small sample—say 100 grs. of glue, 
150 grs. water—can be dissolved up and 
when in good solution 1 gr. of bi-chromate 
of potash or chrome alum substance can 
he added. Results should be carefully 
watched. 

Should the glue go stringy too much of 
the chemical has been added and process 
will have to be repeated, using about one- 
half as much of the chemical to the regu- 
lar amount of glue and water until a 
working fermula has been established. I 
do not know of an absolutely waterproof 
glue made from animal glue that can be 
hought on the open market. Good results 


can be obtained by following out the 
above directions. 
Scme varnishes may be made sticky 


wood together. Shellac 
in alcohol also may do it. Many formulas 
are found published for making water- 
proof glues, but they should be tried very 
carefully before being adopted as a true 
working proposition. 


enough to hold 


Percentage of Loss in Air Service 


Contrary to the popular opinion, says a 
statement issued by the War Department, 
the air service of the Army is not the most 
dangerous. Captain Aubrey Lippincott, 
U. 8. A., in charge of the personnel of the 
Signal Corps of the Army, says that the 
records of our Allies put air service fourth 
in the percentage of losses. The heaviest 
losses have been in the Medical Corps, 
next in Infantry, and third Artillery. 


Death of Captain DeLaage 


According to a Paris dispatch Captain 


DeLaage, commanding the: American 
escadrille, was killed while flying 


near Ham, on the Somme frent, in a spec- 
ial machine of the climbing type to attack 
a German. 

Lieut. Col. William Mitchell, an Ameri- 
can officer, and representatives of the 
corps and the American embassy attended 
the funeral. 





At this time, when you are preparing to 
make the greatest effort in aviation that 
has been made so far by any country, I 
would like to tell you why I have such 
confidence in your undertaking, and what 
great resulis one has a right to expect 
from it. 

I know that in a country where avia- 
tion, as a military arm, has been ignored 
until now, it seems inconceivable to cer- 
tain people that such formidable amounts 
of money have been asked to carry out the 


program which your committee has 
mapped out. I am not surprised that 
some people have honestly asked them- 


selves if it would not be a mistake to ex- 
pend so great a part of the industrial and 
military effort of the United States in 
aviation. 

It is you, gentlemen, because you have 
a better knowledge of the situation than 
anyone else, who will have to say again 
and again, that no sacrifice will be in vain 
to secure the mastery of the air. You, 
yourselves, must be absolutely convinced 
of this, so that you in turn may convince 
others. 

This war has been full of surprises. At 
first the Germans took the initiative, us 
ing methods which were convenient for 
them and suited their temperament; but 
during the short period when the Germans 
were compelled to fall back on the Marne, 


the war was directed by the Allies. Since 
then, however, the Germans, aided by 
their efficient methods—fruit of long 


years’ labor—have given the war a defen- 
sive character. This is the reason why 
none of our offensive moves so far have 
been completely successful. Whenever the 
armies have met in the open, the Allies 
have had the upper hand, but they have 
been unable to pursue the advantage, for 
sooner or later they were checked by that 
formidable array of all the arms that mod- 
ern science has invented. Fortunately 
there are two domains where, if they truly 
wish, the Allies can reign supreme: the 
sea and the air. 

I will not talk of the naval campaign. 
That is not my specialty. But in all which 
concerns aerial warfare I am thoroughly 
convinced that we must work with su- 
preme energy, and that there the United 
States can play a great part. In this di- 
rection the enemy can do nothing to bar 
our way. 

The enemy may prefer to fight on land 
with mine and shell, burrowing themselves 
into the ground, rather than struggle in 
the open, in the good French way, facing 
each other. In the air, at least, they must 
fight man to man, or acknowledge them- 
selves defeated. The air belongs to every- 
one, or rather to him who knows how 
to conquer it with a high hand. There, 
traps do not exist, nor hidden machine 
guns, nor other obstacles that warp the 
conditions of the fight. In the sky there 
are two men, armed alike, who fight like 
knights of old in their tournaments. It 
is the bravest and the quickest who wins, 
and when he has won, the sky, German as 
well as French, is his. 

You understand the beauty of this strug- 
gle, in which all is beautiful, even death. 
Is there any death more beautiful and 
clean than that of the aviator, struck 
down in loyal combat, by a bullet? The 
French love the risk and the danger, they 
play the game well, but they hate treach- 
ery. It is the same with the American. 
Yes, when our pilots and their brave Eng- 


* Address delivered to the S. A. E. at Wash- 


ington, June 26. 





A French Aviator’s Message to 


By Lieut. de la Grange 


Of the French Commission 


lish comrades appeal to young America, 


they know that it is filled with courage 
and high ideals. 
Those who give themselves up to the 


skies of France in 1918 will take part ina 
great battle, the prize of which will be the 
supremacy of the air. If we our 
military operations will be hindered, and 
our towns, whose have given their 
lives in defending them, will be a constant 
prey to the destruction wrought by Ger- 
man aviators. If we win, the field will be 
cleared for our enterprises. Our armies 
will regain complete liberty of movement, 
while the German army will be deprived 
of its most precious source of information. 
Moreover, it will give us a chance to push 
the war into enemy territory. Our bomb- 
ing squadrons will harass reserve forces 
continually, and attack all the important 
strategic points behind the lines, and the 
Germans will no longer be able to feel se 
will 


lose, 


sons 


eure anywhere. America come to 
know the difficulties of this plan, but they 
will not hinder her. The work has al- 
ready begun, and before long you will 


teach the enemy the valor of your pilots 
and the excellence of your machinery. 
Germany does not believe that you will 
ever be a redoubtable enemy. Just as she 
was mistaken in 1914 when she talked of 
the “little English army,” so now she is 
miscaleulating the “little American avia- 
tion.” Our allies, the English, showed 
them in good style that they were much 
mistaken. You Americans will do the 
same. Some years ago the Kaiser pro 
claimed that the future of Germany was 


on the sea. America can proclaim now 


that her future in this war is in the air. 





America* 


Classes and Types of Machines Required 


Three different types of machines are 
used in modern warfare—the fighting, the 
reconnaisance, and the bombing machines, 
All of these except the fighting machines 
must be able to carry our light bombing; 
that is to say, they must be able to trans- 
port 200 lb. of bombs. When we say bomb- 
ing machines, we mean a machine which 
is designed only for bombing purposes. It 
must have a carrying capacity of about 
two tons. 

A fighting machine must have the fol- 
lowing qualities: speed, handiness, great 
climbing ability, and high ceiling. The 
constructor must bear this in mind, and 
never sacrifice one of these qualities for 
the benefit of one of the others. If a ma- 
chine was so built that it would be excel- 
lent for fighting at low altitudes, but 
would be no good above 12,000 feet, such 
a machine could not be adopted by the 
army, because the conditions of modern 
warfare are such that the machines are 
constantly obliged to seek high altitudes, 
It is not rare nowadays to meet German 
airplanes at a height above 18,000 feet. 
When it comes to fighting, the quality the 
pilot most prizes in his machine is handi- 
ness, of which speed is one factor. There- 
fore, you must not forget that you cannot 
value exactly the worth of a machine be- 
fore it has been tested thoroughly by old 
and experienced pilots. 

Our machines have always been, and are 
are still, more handy than the German 
ones. This is one of the reasons why our 
fighters have been so successful. 

The reconnaissance machines ought to 


AMONG THE MACHINES RECENTLY BROUGHT DOWN BY THE INVINCIBLE CAPT. GEORGES 
GUYNEMER WAS A TWIN-ENGINED GOTHA THREE-SEATEP, DESCRIBED BY M. JEAN 


LAGORGETTE IN “ L’ AEROPHILE,” 


AND ILLUSTRATED ABOVE. 


THE LENGTH OF THE 


MACHINE Is 40 Ft. 10 INS., AND THE SPAN OF THE UPPER WING, WHIcH IS 


SLIGHTLY GREATER THAN THAT OF THE LOWER, Is 78 FT. 

A DIHEDRAL, 
THE 
ELEVATOR Is Nor. 

THE Power PLANT CoNsIsts OF Two 260 H.P. MERCEDES ENGINES DRIVING PROPELLERS 


3ACK AND HAVE 
PICTURE THAT 
ALTHOUGH THE 


SWEPT 
THE 


ARE 
FROM 


THE WINGS 
It Witt Be Norep 


AILERONS ARE BALANCED, 


AT THE REAR, AND THE CHASSIS IS MADE Up or ONE PAIR OF WHEELS UNDER EACH 


ENGINE, 


MOUNTED, IN ADDITION 
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Two MACHINE GUNS, POINTING TO THE FRONT AND TO THE REAR, ARE 
ro BOMBING 


APPARATUS. 
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pave the same qualities as the fighting ma- 
chines, but naturally they cannot have 
them to the same degree, because they 
have to carry more weight, and therefore 
they are bulkier. They have to carry an 
observer, extra fuel, a wireless apparatus, 
and occasionally bombs. The landing 
speed of these planes is a factor that must 
be taken into consideration for two rea- 
sons: the first is that as the best pilots 
will be used to fly the fast fighters, those 
that are left to fly the reconnaissance ma- 
chines are often less skillful. The second 
reason is that night flying is becoming 
more and more necessary. The danger of 
landing at night must not, however, be 
exaggerated. It is merely a question of 
training. 

The number of reconnaissance machines 
needed by an army depends upon the nu- 
merical strength of this army. It has 
proved useful to have four reconnaissance 
squadrons of fifteen machines each for 
every army corps of two divisions. But 
the number of both fighting and bombing 
machines is limited only by the possibil- 
ities of production, and by that of training 
a sufficient number of pilots. From a mil- 
itary point of view, the reconnaissance 
machines are the most useful. However, 
these airplanes cannot carry out their 
work without the help of the fighting ma- 
chines. The bombing machines are much 
less useful unless they operate in very 
large numbers, and in a sky where enemy 
machines are no more allowed to fly. 

In theory, each airplane should be able 
to defend itself. 

It must not be forgotten that speed and 


climbing ability will often be as good 
weapons as a machine gun. There is a 


saying in the cavalry that runs as fol- 
lows: “ The horse is the best weapon of 
a cavalryman.” The aviator can say the 
same of his machine, therefore the pilot 
must have confidence in his machine, and 
the constructor must give the airplane a 
high factor of safety. As a rule, there is 
actually no danger in flying, because of 
defects in the machine. The great danger 
comes from the high speed at which one 
must fly, which makes the slightest mis- 
take made by a pilot when he is near the 
ground a fatal one. 

All modern airplanes are of the tractor 
type. The reason is that in theory each 
airplane should defend itself. The pusher 
type, if attacked from the rear, could not 
defend itself. 

Tests 


Before an engine of a new model is ac- 
cepted by the French army it undergoes 
a test of fifty hours. During five days it 
runs twice a day for five hours, during a 
half-hour of this time at full power, and 
for four hours and a half at nine-tenths 
of that power. For example, an engine 
which is said to produce 200 h.p. will be 
tested during five days twice a day for 
five hours, and will run for the first half- 
hour each time at 200 h.p., and for the 
following four hours and one-half, at 180 
h.p., this last to compensate the tenuity 
factor. An engine loses one-tenth of its 


A Standard Engine for American 
Aircraft 


The National Advisory Committee for 
Aeronautics authorizes the following: 

The Aircraft Production Board realizing 
the need for the development of a stand- 
ard engine in various sizes has succeeded 
in obtaining the cooperation of two of the 
foremost engine designers in the country, 
Messrs. Jesse G. Vincent, of the Packard 
Motor Car Co., and Elbert J. Hall, of the 
Hall-Scott Motor Car Co. The fundamen- 
tal idea of the engine is a unit cylinder by 
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power at 6000 ft., because of the diminu- 
tion of compression in the cylinders. Ow- 
ing to the lessened pressure of the air, a 
smaller amount of gas is admitted in the 
cylinder at each stroke. When a new en- 
gine is finished it is tested for three hours 
on a testing block, then taken apart, ex- 
amined, reassembled and tested for twenty 
minutes. The airplane when complete is 
accepted only after having been tested, 
and having fulfilled all the conditions re- 
quired in the contract. The climbing 
speed is one of the most important factors. 


Difficulties of Production 


The plane itself can be easily built; 
the same cannot be said of the engine. 
The airplane engine is very different from 
that of the automobile. The constructor 
is limited by the weight, and has to solve 
the difficult problem of designing an en- 
gine weighing only about two lb. per 
horse-power, which will be reliable and 
not cumbersome. 

The automobile engine does not work 
constantly at its maximum power, as the 
airplane engine does. Fortunately, at high 
altitudes the engine, as it gives less horse- 
power, is under less strain. It would be 
interesting to test the engines artificially, 
under different air pressures, so reproduc- 
ing the conditions under which they will 
be used. 

The constructors will have to use re- 
markably good material. The steel must 
have high resisting force, and yet not be 
brittle. 

The crank shaft and the roller bearings 
must be as light as possible to avoid vibra- 


tion, and allow the engine to turn at a 
high number of revolutions. Aluminum 


pistons have given very good results, be- 
cause they are lighter, are excellent heat 
conductors, and therefore preignition is 
less likely. When alloyed with other 
metal, aluminum can be used for many 
parts of the engine. 

Hardening is very important. It must 
penetrate progressively into the metal it 
is covering. 

Lately, most of the cylinders have been 
made of steel, but it is possible that cast 
iron may again come into use if we must 
build engines turning at 2000 or even 2500 
r.p.m. The steel cylinder would not allow 
this, and though they are lighter the in- 
creased weight of the cast iron will be 
more than made up by the greater power 
of the engine. 

Examining the different types of en- 
gines, we find that actually the qualities 
of rotary engines are balanced by those of 
the fixed engines. Each has its advan- 
tages, but it is probable that the fixed en- 
gine will soon be the only one which will 
be satisfactory, the weight of the fixed 
type, which was its great drawback, hav- 
ing been greatly diminished lately. It 
will probably be even more so in the 
future. Its horsepower can grow without 
its size increasing as much as that of the 
rotary engine. It does not seem possible 
to have a rotary engine which can turn 
faster than it does now, therefore, to in- 
crease its horsepower it would be neces- 





means of combinations of which any de- 
sired power may be obtained. It is pro- 
posed at first to build engines in four sizes 
of 4, 6, 8 and 12 cylinders, the correspond- 
ing horsepowers being approximately 100, 
200, 300 and 400. 

The cooperation obtained in the design 
of this engine has shown the feeling of 
patriotism which is common throughout 
the country. Requests were sent out to 
the foremost engine draftsmen with the 
various automobile and airplane compa- 
nies throughout the country, and the vol- 
unteers worked night and day without 





497 





sary to increase so greatly the size of its 
cylinders that it would be impracticable. 
On the contrary, the fixed engine will cer- 
tainly be brought up to 2,000 or 2,500 
r.p.m. 

Aviators 


It is almost impossible to say before- 
hand whether a man can become a good 
aviator. Some of the very best French 
pilots were in such bad physical condition 
that they had been rejected by the army. 
In spite of this, as it is necessary to train 
a great number of pilots in the shortest 
possible time, men in the best physical con- 
dition must be chosen. If after a short 
period of training they prove slow at 
learning, though not absolutely unfit, they 
must be rejected without hesitation. No 
time should be wasted over slow pupils. 

An aviator must always do individual 
work, consequently, he must have a great 
sense of duty. He must also be more in- 
telligent and better educated than the 
average infantry man. The more mechan- 
ical and engineering knowledge the pilots 
possess the better it is. This they must be 
given during their training, so that when 
they are at the front, they will be able to 
oversee the work of the mechanics and to 
test their. engines themselves. 

A good pilot is always busy with his 
machine when he is not flying. He must 
also be a good shot and practice daily. 
The importance of this is understood when 
we know that Guynemer, the “star” 
French pilot (who has brought down 43 
German machines) is now so skillful that 
he often brings down the machine he is at- 
tacking with a single shot. 


Mechanics 


The life of the pilot often is in the 
hands of his mechanic. The latter must 
be competent and careful. Each pilot in 
a squadron has two mechanics to take 
are of his machine, and one of them is an 
expert and does all the fine mechanical 
work while the other only cleans the en- 
gine, oils it and fills the tanks. The 
mechanics, as they always work for the 
same pilot, are proud of him and take the 
greatest care to keep his machine always 
in good order. 

It is impossible to train a good mechanic 
rapidly, and therefore, they must be 
chosen among the workmen who have a 
thorough knowledge of automobile en- 
gines. No important repairs are made at 
the squadron, so it is not necessary to 
have good adjusters there. The place for 
these is in the repair shops where the en- 
gines are sent when there are important 
repairs to be made. 

From these scattered remarks, I hope 
that you can see what a powerful aid in 
aviation the United States can be to the 
Allies. Your men will make good pilots, 
your mechanics can be used at the front 
or in factories; and since your country is 
so great industrially, if the program 
which the American authorities have out- 
lined is carried through, you ought to be 
one of the main factors in determining 
the strength of Allied aviation, which de- 
pends so largely on industrial excellence. 


compensation of any kind whatever. 

The facilities of the Bureau of Stand- 
ards for the assembly of this engine have 
been placed at the disposal of the Air- 
eraft Production Board, as well as the ac- 
cumulated knowledge of the bureau and 
its staff of the various metallurgical proc- 
esses necessary for the successful comple- 
tion of the engine. 

The development of this engine will in 
no wise interfere with or retard the de- 
velopment of private manufacturers, but 
if anything should stimulate them to fur- 
ther effort. 











Spark Gaps in Series with Spark Plugs* 


By Morris R. Machol 


Of the Speco Manufacturing Corp. 


The history of the spark gap goes back to about 1900. 
Racing drivers discovered that when spark plugs went bad by 
forming an auxiliary gap outside of spark plugs could make 
these spark plugs work. The method was to tie a piece of 
wood to the spark plug, tie the wire to the wood and thus form 
a gap. The spark plug worked all right, but the spark in the 
open air brought with it many disadvantages. There was the 
very great loss of electricity which was discharged into the 
air; the high resistance of the air, resulting in a very heavy 
amperage draw from the system, and the result was that the 
batteries ran down very quickly and coils were very fre- 
quently punctured, due to high amperage, and because of the 
inereased resistance of the air gap, also a higher voltage. 
Spark gaps of this nature appeared on the market even within 
recent years. 

The usual form is a red fiber body and two brass points for 
electrodes. Of course, high amperage and high voltage not 
only drain the battery and damage the coil, coil points and 
magneto, but they also result in rapidly burning off the elec- 
trode points of the spark gap, so that the device very soon 
burns itself into an inefficient .condition. It however, 
continually open to the objection that it was not at all fire 
proof and that the exposed spark was always liable to cause 
damage from fire. 

The next step in the process was the development of a glass 
enclosed device. A glass cylinder was made, to the end of 
which was attached metal caps, carrying the electrode points. 
This device still has the disadvantage of discharging all of the 
eurrent across the air gap with consequent high 
high amperage and heat, and although this design would seen 
to make the device fireproof, it had the disadvantage of con 
fining the air around the points, the result being that the dis 
charge very ionized or nitrogenized the air inside the 
device, whieh practically short-cireuited the device itself, and 
except when starting the motor it very mate rially reduced the 


Was, 


resistance, 


soon 


efficiency of the device. The effect was that ionizing the 
atmosphere inside the device still further increased the heat, 
with the result that the points burned off rapidly and the glass 


eracked and broke. 

The next improvement was to introduce a dielectric block 
which would mechanically hold the two caps together. The 
effect of this was that when the heat broke the glass, the de- 
vice did not fall apart. The next improvement 
miea instead of glass, and this did overcome the disadvantage 
ot breaking the glass, which did not, however, make the device 
entirely fireproof, and neither did it overcome the evil effects 
of excessive amperage, excessive heat, continual necessity for 
readjusting or renewing the spark-gap electrode points. 

There were some spark gaps introduced in the market in 
which the entire gap was surrounded by a evlinder of metal. 
This device is fireproof, but it does not give the advantage of 
a visible spark, and it does not prevent the electrode points 
from corroding or burning off, due to the high amperage or 
intense heat, resulting from discharging all of the current 
across the air gap. The ionizing of the atmosphere inside of 
this device also materially assists the corrosion of the electrode 
points. 

The only practical spark gap is one that will be fireproof 
and ventilated, and one in which there is no possible chance 


was to use 


for the eleetrode points to corrode. Such a device must first 
have a distance or center block of fiber or bakelite or some 
other substance of extremely high dielectric resistance. This 


center block holds firmly in place the terminals which contain 
the spark-gap electrode point. Through holes drilled in the 
center block the spark becomes visible. The device has two 
caps, one at each end, which are made of fiber and impregnated 
with carbon so that they become electrical conductors. Be- 
tween the caps and surrounding the center block is a sereen 
whieh has the official mesh of the Davy miner lamp. This 
screen is made of copper, oxidized black so that the spark 
across the gap is easily visible. The Davy gauze makes the 
device absolutely fireproof even against as inflammable a sub- 
stance as marsh gas. 

condenser. 


The device now be comes a true electrical 


* Paper delivered at the 10th Annual Convention of the 


: : : National Gas 
Engine Association, Chicago, Ill., June 7th, 1917 
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One type of condenser consists of parallel strata of tinfoil, 
separated by layers of mica, where the conductor is the tinfoil 
and the dielectric is the mica. In the device I have described 
the copper gauze is the conductor, conducting the electricity ip 
parallel lines, and the air contained inside the gauge is the 
dielectric, so that the device becomes a true electrical con. 
ductor, increasing the voltage and decreasing the amperage, 
Practically, in this device, only a portion of the electriaty 
jumps the air gap, which of course keeps the amperage very 
low. The device is amply ventilated through the Davy gauze, 
which prevents even a low amperage from developing any heat 
at the electrode points. 

The electrode points in this device are made of platinum 
substitute, as platinum is too expensive and difficult to get, 
The platinum substitute is composed largely of nickel and will 
do absolutely the same work. This spark gap has a peculiar 
effect on electric current. In the case of battery and coil, the 
direet eurrent from the battery becomes a pulsating current 
when it leaves the coil. 

In the case of a magneto we get straight alternating current 
electricity. In either event the current in jumping the gap 
changes its nature, becomes an oscillating eurrent of very high 
frequeney and takes on some of the properties of statie elee- 
tricity, in that it will seek its opposite pole. The result is that 
even when a spark plug is short-cireuited with carbon, graphite 
or oil, this eurrent will ignore the short and jump the gap at 
the spark plug points. The use of this spark device, therefore, 
first absolutely against possibility of spark plug 
trouble. Furthermore, the plug cannot fail to fire. 
Broken porcelain, carbon, oil and even water will not prevent 
the plug from firing. The next advantage is the visibility of 
The device becomes practically a window into the 
the gaps show a spark and there is any trouble, 
that it must be carbureter trouble. If but 
a spark, then the trouble must lie in the 
that particular lead to the dis 
locate the trouble at once. If the motor will 
one of the gaps show a spark, the trouble must 
The visible spark is a wonderful aid in 
A finger held over the pet-cock will indicate 
when that eylinder has compression, and the spark gap will 
then tell which terminal is giving a spark at that time, where- 
upon it becomes a simple matter to connect up that particular 
terminal with the eylinder compression. 

The spark that is produced at the point of the spark plug 
when the spark gap is in series with the spark plug is a fatter, 
ger, better spark than would otherwise be produced. This 
a little more power and quicker ignition. It is self- 
evident that the better spark makes easier starting. You may 
have had the experience of putting a new magneto on a ear 
and having to eut the adjustment of the carbureter, 
because with the better spark it was not necessary to have 
so rich a mixtire. The spark produced with the spark gap 
permits of the use of a leaner mixture, which not only saves 
gasoline but also cuts down carbon deposits in the eylinder. 
This is because carbon comes largely from the partially burned 
gasoline, resulting from the use of too rich a mixture. Oxygen 
has a greater affinity for hydrogen than for earbon, and with 
too rich a mixture the hydrogen is burned out leaving the 
earbon. 


Insures 


spark 


the Ss] ark. 

evlinder. If 
it stands to reason 
one gap fails to show 
distributor, and following 
tributor will 
not start and 
be with the mag 


neto, 


timing a motor. 


stro 


o1Ves 


down 


Another advantage is that, with the spark gap, all plugs 


vive the same intense, high-frequency spark, no matter 
whether they are old or new, good or bad, dirty or clean, 


broken or whole. The result is an even torque motor, which 
means less vibration, less pounding of the bearings and less 
wear and tear. 

The fact condenser, means 
that although the voltage is inereased, amperage is reduced, 
consequently with the lower amperage the spark plug electrode 
points will not burn out. The lower amperage lengthens the 
life of the battery. Even in the ease of a short-circuited plug 
where the electrode points are in actual metallie contact, the 
spark gap becomes a safety gap and prevents the possibility 
of drawing all the amperage that the system will produce 
across the magneto or coil points and thus burning out these 
expensive platinum | oints. 
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Details 
cylinder, vertical, 4 cycle, water cooled 
engine made by the Union Gas Engine Co., 
of Oakland, Calif. 

This company has been making marine 
engines since 1885, and in 


September, 1915, started 
experimental construction 
work on an airplane en- 
gine. The result of their 
work was recently tested 
by the Government, as 
shown by the following 
information furnished by 
the manufacturers. 

Under direct  super- 
vision of Army and Navy 
inspectors (C. G. Wil- 
liams, Senior Inspector in 
Charge) an endurance 
run of forty-eight hours 
was made, beginning May 
10 and lasting until May 





31, consisting of eight 
consecutive, full throttle, 


six-hour runs, followed by 
a tilting test. The main 
test was carried out on a 
cradletype dynamometer, 
with propeller attached 
directly to the crankshaft, 
and all conditions made, 
as far as possible, to 
simulate those of actual 
flying. The installation 
was further made to con- 
form in every particular 
to the requirements of 
Army Specification No. 
1002. 

The test was performed 
at the Union Gas Engine 
Co’s factory, Oakland, 
Calif., and consisted of 48 
hours running made up of 
eight separate runs of six 
hours each on consecutive 
days from May 10 to May 
18 inclusive. 

The engine was 
mounted on torque cradle 





frame. This test stand 
is of a similar design to 
that used at the Navy 


Yard, Washington, D. C. 
The rated output of 120 
hp. at 1350 r.p.m. was ob- 
tained with a pusher propeller. 

The necessary calibrations were 
of the thermometer and pressure 
to determine their accuracy, also 
brake arm radius was checked, and 
tare weight of the torque stand 
mined, 

The main test each day was started 
after a preliminary warm up of five 
minutes. Readings of all instruments 
were taken every thirty minutes and the 
hourly average entered on the leg sheet. 

The r.p.m. were computed from the 
readings of a positive continuous counter, 
Stepped down ten times, direct connected 
to the crank shaft. The torque was ob- 
tained from the readings of the spring 
balance scale. The B.H.P. was computed 
by the standard S.A.E. formula, using the 
brevious noted readings. 

The initial level of the gasoline in the 
feed tank was marked on the gauge glass. 
Every half hour the fuel level was brought 
to this mark, the quantity necessary to 
accomplish this being weighed and entered 
on the leg sheet. The summation of these 
represent the total consumption for the 
run, 

The oil consumption was obtained by 
Weighing in the initial oi! and .weighing 
out that which remained in the tank at 
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TEST—RUNNING AT 


The Union Six Cylinder Airplane Engine 


completion of each test and resulted as 
shown below. 

The engine performed a very satisfac- 
tory endurance test. Observations 
throughout the test showed that the vibra- 





FuLL POWER, 


tions were low, quick acceleration and 
good carburetion maintained, also the ab- 
sence of oil leakage was another good 
feature as well as no evidence of water 
leakage at any of the joints. 


The maximum power developed was 
23.5 hp. while the engine averaged 11S 


hp. on last day, with an overall average 
of 120. Inspection of parts showed that 
with increase of piston clearance a higher 
average could be expected as the friction 
hp. was excessive, due to drag of two 
pistons. 

On the fourth day’s test, Zeroline Spe- 


cial with a gravity of 20 deg. Baumé 
was used during a portion of the test 


showing that this engine would perform 
satisfactorily with lubricating oil vary- 
ing from 20 to 30 deg. Baumé gravity. 
The average oil consumption was 0.27 gals. 
per hour or 0.0124 Ib. hp. hour. 

The average gasoline consumption was 
10.7 gals. per hour or 0.558 Ib. hp. hour, 
while the overall thermal efficiency based 
on B.H.P. was 0.222. 

The engine demonstrated that its design 
and construction was such that it would 
stand endurance test of a much longer 
duration as when the run was stopped 
the engine was functioning very satis- 
factorily. 
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Summary of Inspection 

The inspection of the engine after the 
48 hour endurance test showed that the 
fundamental design to be such that satis- 
factory service would be given by this 
power plant. The quality 
of the workmanship 
throughout was of a very 
high order, and also that 
the very best of material 
had been used throughout 
the engine. 

The above is substan- 
tiated by the following 
points, further details of 
same being included in in- 
spection report proper. 


Vibration 

All nuts outside of those 
on the cylinder yoke hold 
downs were not cottered 
on. These were not tight- 
ened during the test, and 
all of these were tight as 
much at the end as in the 
beginning of the test. 

The engine parts were 
well lubricated and in 
good shape and there was 


little evidence of undue 
wear. Although a high 
oil pressure of 90 to 100 
Ib. sq. in. was carried 
throughout the run, no 
serious oil leaks devel- 


oped, and that from the 
cam shaft around the 
rocker arms was _ practi- 
cally negligible. 


Quality of Workmanship 
The crank shaft was set 
up fairly stiff and at the 
end of the test this was 
checked up. Due to static 
friction, the crank shaft 
could not be revolved by 
applying pull on crank 
pin. Once, however, the 
shaft rotation was started 
by applying pull at a 
greater leverage it could 
be kept revolving easily 
by mechanic, exerting 
force on pins. This speaks 
well for workmanship. 


Up—Run- 
NING AT 25 PER Cent. Power, INCLINED 30 Dec. DowN 


General Specifications 
Type 
Vertical six separate cylinders, water-cooled, 
overhead valves. 
Horse-Power 
Rated: 120 at 1,550 r.p.m. 
Maximum r.p.m., 1.420. 
Normal r.p.m., 1,850. — 
Minimum r.p.m., not given. 
Bore and Stroke 
4% by 6% in. 
Gas Consumption 
10.5 gallons hour, 58 deg. Baumé at 60 deg. 


ahr. : 
W eights 
Motor-starting crank, exhaust pipes and 
propeller flange Off. .....-----5+++65 485 Ib. 
i. | aeeewererrer sy ee 63. Ib. 
Upper crank Case... .. 6... cere ee eee eee 116 Ib. 


Oil .Consumption 
0.30 gallons ver hour. 
0.018 lb. h.p. hour. 
20 deg. Baumé at 60 deg. Fahr., Wolfhead Oil 
used. 
20 deg. Baumé at 60 deg. 
Special Heavy Duty used. 


Fahr., Standard 


Installation 
Overall length ....ccccccscscccevee’ 65-168 in 
Overall Width «ccccccccccscesscveve as. in 
Overall depth ......cccscecesccccsee 40-% in 


i Sr rr rer ee 17 in. 
Height from bed.... ay 
Depth from bed. . 
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THREE OF OUR NEW FLYING FIELDS 





Pilots 


Flying a Curtiss J.N.-4 military tractor, 
Katherine Stinson made a remarkable 
flight June 24-25, from Buffalo to Wash- 
ington, a distance of 670 miles, in a total 
flying time of eleven hours and a few 
minutes. She made the flight in the in- 


terest of the Red Cross campaign for war 
funds, and dropped appeals for subscrip- 
tions to the fund over cities she passed, 
and carried checks from Buffalo, Albany, 
New York and Philadelphia for delivery 
to the headquarters of the Red Cross in 
Washington. 


Curtiss Machine 











BEFORE THE MACHINE AT THE CURTISS 
PLANT IN BUFFALO Jus? Prior TO 
STARTING ON HER Fiicir1 


Miss Stinson arrived in Buffalo two 
days before her flight, to purchase a Cur 
tiss machine. As it was impossible to 
deliver a machine before next month, per- 
mission was secured to use one of the 
Government machines, and Miss Stinson, 
with fifteen minutes in the air in the ma 
chine to try it out, started on her trip at 
noon, reaching Albany at 6 o’clock, land 
ing on Van Rensselaer Island, made 
famous by Glenn Curtiss on his flight 








(C) American Press Ass'n, N. Y. 
BEING GREETED BY MAJOR Howarp, 1 
AFTER LANDING ON GOVERNOR'S 
ISLAND, N. Y. 


J.S.A,, 





Katherine Stinson Flies for Red Cross 





The above pictures show the progress that is being made @ 
top picture shows Selfridge Field, at Mt. Clemens, Mich., which 
this country, and who was the first army officer to lose his 
large extent of Wilbur Wright Field, near Dayton, O. It is q@ 
of having within its borders the field where the Wright 6 
shown in the bottom picture. It is named in memory of Octatt 
of aeronautics in the early days. 


from Buffalo to Washington in Remarkable Flight 


from Albany to New York. She left Al- 
bany at 10 o’clock the next morning, and 
landed on Governor’s Island at noon, 
where she was met by a committee from 
the New York Red Cross, hewspaper men 
and Army officers. Resuming her flight 
at 2 o’clock she landed in Fairmount 
Park, Philadelphia, at 3.20 o’clock, where 
similar committees met her. Leaving 
Philadelphia at 5.380 o’clock, she reached 
Washington shortly after 7 o’clock, and 
after encircling the Washington monu- 
ment, eame down on a huge white cross 
on the Polo Grounds, south of the monu 
ment at 7.45 o'clock. 

Here a huge crowd awaited her, which 
heartily cheered her for her pluck and 
skill, and escorted by Red Cross officials 
she proceeded to the Treasury Building, 
where Secretary McAdoo was awaiting 
her. On the steps of the building she de- 
livered to the secretary checks for the 
fund, letters and credentials. and Mr. 
McAdoo, in accepting these, said : 

‘IT congratulate you upon your wonderful 
achievement. You have shown that you pos 
sess the same spirit that is characteristic of 
the true Red Cross worker. You dare to face 
danger and even the possibility of death it 
self in the performance of your duty. You 
have done your duty and done it well.” 


Miss Stinson made this flight entirely 
upon her own initiative, and at her own 
expense, as an unselfish contribution to 
the cause of the Red Cross, and deserves 
unlimited credit for her courage, ski!l and 
nerve. She took an entirely unfamiliar 
machine off the Curtiss factory floor—one 
which had never been in the air—and 
after trying it out under the eve of in 
structor Roland Rohifs for a quarter of 
in hour, piloted it alone for 670 miles. 

The flight also demonstrates in a strik 
ing manner the possibilities of modern air 
planes. That a young and frail girl 
should be able to make such a flight, 
without trouble or delay of any kind, 

t+ 
Orville Wright Approves Aerial Pro- 
gram 

When Orville and Wilbur Wright built 
and flew the first man-carrying flying ma- 
chine they believed they were making 
wars impossible. Now, with the greatest 
war in history at a deadlock because of 
the equality of aerial equipment, a great 
increase in the allied aerial forces is the 
one way to end it, Orville Wright asserts. 
In indorsing the program of the aircraft 
production board, Mr. Wright declares 
that “if the allies’ armies are equipped 
with such a number of airplanes as to 
keep the enemy planes entirely back of 
the line, so that they are unable to direct 
gunfire or to observe the movement of the 
allied troops it will be possible to end the 
war.” 

* When my brother and I built and flew 
the first man-carrying machine,” said Mr. 
Wright, “ we thought that we were intro 
ducing into the world an invention which 
would make further wars practically im- 
possible. Nevertheless, the world finds 
itself in the greatest war in history. 
Neither side has been able to win on ac- 
count of the part the airplane has played. 
soth sides know exactly what the other 
is doing. The two sides are apparently 
nearly equal in aerial equipment, and un 
less present conditions can be changed the 
war will continue for years. 

Must Blind the Enemy 

“ However, if the allies’ armies are 
equipped with such a number of airplanes 
:s to keep the enemy planes entirely back 
of the line, so that they are unable to 
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(C) Underwood and Underwood. 


DELIVERING RED CROSS CHECKS TO SECRE- 
TARY McApoo ON THE STEPS OF 
rHE TREASURY DEPARTMEN' 

At WASHINGTON 


speaks volumes, not only for the makers 
of this machine, but for the advancement 
of the science in general. It shows that 
without any special preparation, a young 
girl can step into an airplane, of a type 
she has never handled before, and make a 
successful flight of nearly seven hundred 
miles, without difficulty. 

It is interesting to know that while 
Miss Stinson had a map of the country be- 
tween Buffalo and Albany, she had no 
map Whatever, covering the stretch from 
Albatiy to New York, and simply followed 
the lines of the New York Central Rail- 
way. She said, when asked, that she did 
not follow the Hudson River “ because 
she was afraid of the water.” For the 
rest of the flight, she used an ordinary 
railroad map, published in the folder of 
the Pennsylvania Railroad. 


direct gunfire or to observe the movement 
of the allied troops—in other words, if 
the enemy’s eyes can be put out—it will 
be possible to end the war. This is not 
taking into account what might be done 
by bombing German sources of munition 
supplies, such as Essen, which is only 
about 150 miles behind the fighting lines. 
But to end the war quickly and cheaply, 
the supremacy in the air must be so com- 
plete as to entirely blind the enemy. 
“The program laid down by the air- 
craft production board, if carried out, 
will obtain this result. The business or- 
ganization and manufacturing equipment 
of our country offer the facilities for car- 
rying out this program, and I believe that 
by no other method can the war be ended 
with so little loss of life and property.” 


Death of Tom W. Benoist 

Tom W. Benoist, of the Benoist Aero- 
plane Company, Sandusky, Ohio, came to 
his death accidentally June 14, while a 
passenger on a trolley car, being struck 
on the head by some object near the track. 

Mr. Benoist was well known in Amer- 
ican aeronautics, both as a flier and con- 
structor, and his work in the building of 
large passenger carrying seaplanes has 
been considered as an important contri- 
bution to the science. Last summer he 
successfully maintained a daily passenger 
carrying service between Sandusky and 
Put-In-Bay, and according to advices re- 
ceived from him recently was construct- 
ing a seaplane capable of carrying twenty 
passengers. 
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formed to co-ordinate all work in connection with the manufacture of airplanes. 


flying fields, which the Army has under construction. 
ieut. T. Selfridge, who was one of the pioneers of aviation in 
The middle picture shows the 
for the elder of the Wright brothers, and will have the distinction 
Chanute Field, near Rantoul, Ill. is 
80 much to assist in the development of the scientific aspect 


The 


AVIATION 





SELFRIDGE, WILBUR WRIGHT AND CHANUTE 











THE ATRCRAFT PRODUCTION BOARD, 
Seated, left to right, Rear Admiral David W. 





Taylor, of the Navy; Brigadier General George O. Squier, Chicf Signal Officer, Army; Howard E. Coffin, Chairman of the 


Board and a member of the Council of National Defense. 
A. Deeds, of Dayton, ignition expert; R. L. 
G. Cable, of Chicago, Secretary of the Board, 


automobile manufacturer; FE. 


banker, and A, 


Curtiss Co. Expanding 

Announcement was made yesterday 
that the Curtiss Aeroplane & Motor Cor- 
poration had declared the regular semi- 
annual dividend of 3144 per cent on its 
preferred stock, payable July 15 to hold- 
ers of record July 1. This company has 
made arrangements to issue 63,000 addi- 
tional shares of common stock, all of 
which has been underwritten by bankers. 
It is to be offered to preferred and com- 
mon stockholders as of July 1 for sub- 
scription at $35 per share to the extent 


of approximately 30 per cent of their 
holdings. It was officially stated that 
the corporation had obtained an order 


amounting to $20.- 
airplanes and air- 


from the Government 
OOO.000 for motors, 
craft supplies. 

Plans for the expansion of the plant 
were discussed at a meeting of the board 
of directors. Mr. Curtiss stated that he 
Was hurrying the designs of a new fight- 
ing airplanes to develop a speed of 150 
niles an hour. 

John N, Willys has been elected a mem- 
her of the voting trust, succeeding James 
Imbrie, resigned. It is stated that Mr. 
Willys will have -an active part in the 
management of the company. 

One stockholder expressed the opinion 
that nearly all the new stock would be 
taken by stockholders. Both preferred 
and common stockholders of record July 
1 will have the privilege of subscribing 
to the new common stock at $35 per 
share. There are 60,000 shares of  pre- 
ferred outstanding, par value $100, and 
150,000 shares of common of no par value. 
New stock will therefore be apportioned 


in the ratio of 30 per cent of the old 
shares held. 

The British Government has practically 
completed negotiations for the purchase 
of 100 flying boats from the Curtiss Aero- 
plane Company. These boats are to cost 
$27.500 each, which means an order ag- 
gregating $2,750,000. A smaller order for 
the same sort of machine was recently 
completed by the company. Deliveries on 
the new order will be started early this 
fall, and it is expected the machines will 
he completed by the end of the year.— 
From the Journal of Commerce. 


W ittemann-Lewis Model T-T Tested 
by Edward Stinson 

The Wittemann-Lewis training tractor, 
Model T-T, powered with a 90 hp. Hall- 
Scott engine,. was severely tested at the 
Hempstead, L. I. field June 28. The 
machine was flown by Edward Stinson, 
brother of the famous girl aviator, Kath- 








Standing, left to right, Sidney D. Walden, of Detroit, 


Montgomery, a@ Philadelphia 


erine Stinson. Stinson 
every variety of stunt flying with the 
machine. He made eight continuous 
loops, several tail dives, stalls, and did a 
1000 foot vertical dive, and threw an ex- 
cessive strain on the planes by suddenly 
straightening out. He also flew upside 
down for several hundred feet. Rough 
landings were purposely made to prove 
the structural qualities of the machine. 
Stinson’s handling of the Model T-T is 
said to have demonstrated great strength 
of construction, ease of control, and air- 
worthiness, 


accomplished 


Curtiss J.N. Machines Now Used on 
Battle Front 
It is stated that at the present time 
there are one hundred Curtiss. J.N-4 type 
machines in use on the Freneh front in 
reconnaissance and artillery spotting 
work. 
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Regulations for the Prevention of 


Dope Poisoning 

The Aircraft Manufacturers’ Associa- 
tion has received the following from the 
New York State Department of Labor: 

“The following recommendations will 
be embodied in our report of the airplane 
industry, which has recently been in- 
vestigated—in which we made a study 


relative to the prevention of poisoning 
from material contained in the dope of 


a volatile nature. 

“In airplane factories where dope is 
used a downward system of ventilation 
should be furnished; intakes to be located 
at floor level, which should be situated 


about six feet apart beneath working 
areas. 
“Drying of wings, ailerons and rud- 


ders to be done in a room separate and 
apart from dope room. 

“When the body is doped it should be 
done in proximity to a downward system 
of ventilation. 


“Each morning and afternoon should 
be interrupted by a fifteen-minute rest 


period, men to go into the open air during 
such times. 

“Hot running water, soap and 
vidual towels, also overalls should 
provided for all dope workers. 

“ Lockers shall be provided for all dope 
workers, which shall be well ventilated. 

“No eating shall be permitted in any 
dope room. 

“Not less than one hour shall be al- 
lowed as a lunch period to any worker 
engaged in the process of doping. 

“ Active medical supervision, as early 
diagnosis of dope poisoning prevents seri- 
ous after effects. 

“No doping shall be conducted in the 
open air unless it is done under a shed, 
so as to prevent rapid evaporation of the 
poisonous fumes. 

“Any workers who complain of dizzi- 
ness or sleepiness should be immediately 
removed from the work for forty-eight 
hours. 

“For your information, I desire to say 
that in the places investigated, we have is- 
sued orders relative to providing proper 
ventilation, installation of hot water, in- 
dividual towels, and in prohibiting of eat 
ing and taking food into workroom. In 
addition to this instructions: have been 
given to persons in the respective plants, 
as to how such orders should be carried 
out. In the erection of plants to be used 
hereafter, these recommendations should 
be carefully carried out.” 
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Air Supremacy Discussed 
In a discussion of British aero superior 
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PHOTOGRAPH FROM 
(1914) oN A REVOLVING 


AN INTERESTING 
ING A ZEPPELIN 


ity on the western front, Claude Grahame 
White and Harry Harper bring up several 
points of interest in recent controversy. 
One is the standardization of air craft, 


-wWhich has been widely urged, but which 


Messrs. Grahame White and Harper con- 
sider impossible. Another point is speed, 
which would to some extent be sacrificed 
to numbers by the writers. What they say 
is summed up as follows: 

“Standardization in war machines is 
not yet possible; types are changing too 
rapidly. Therefore, it happens sometimes 
that, for a certain time, one or other of 
the antagonists has a fighting machine 
which is a little better armed or of a 
slightly greater speed, than the machine 
of a corresponding type by which it is op- 
posed. Such fluctuations are practically 
unavoidable. And it is also more or less 
inevitable that in our air service at the 
front, and in the enemy’s also there should 
be craft of a more or less obsolete type 
which we should be glad to supersede if 
we could, but which cannot be discarded 
until machines are to hand of a newer and 
better type. 

“The demand for aircraft has, from the 
beginning of the war, always exceeded the 


supply—gvreatly though this his been ac 
celerated; and this is the reason why 
neither one side nor the other has been 


able to obtain a final or unquestioned su 
premacy. We could win such a command 
if we had a sufficient preponderance in 
machines and personnel. We must obtain 
a greater numerical superiority over the 
enemy, both in machines and pilots. We 
need not waste precious time in seeking to 
design or construct any ideal type of air 
plane. What we must do is to turn out 
the best machines obtainable today ‘in 
such quantities that, though some of them 
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may be a mile or two slower, possibly, 
than certain enemy craft, we shall still 
have such a clear preponderance in num- 
bers that we shall be able to overwhelm 
the Germans and defeat them finally and 
decisively. 

‘Failing through lack of numbers, any 
such absolute supremacy, our air service 
has none the less gained for us, and main- 
tains, such a superiority in offensive ac- 
tion that we operate far more extensively 
over the enemy’s territory than he does 
over ours; and this means that in recon- 
naissance from day to day, in raids on 
enemy communications, and in the aerial 
direction of artillery fire, the British Fly- 
ing Corps has rendered, is rendering, and 
should continue to render, a far greater 
service to its headquarters than is the 
case with that of the Germans.” 


Mortality in U. S. Army Air Service 

The National Advisory Committee for 
Aeronautics submits an official statement 
of the mortality in the United States 
Army Air Service by years, from 1908 to 
April 28, 1917. 

During the years of great experimental 
activity and development—1911, 1912, and 
1913—the mortality rate among aviators 
steadily increased, and reached the high 
average of 17.94 per cent in 1913. With 
the advent of an increased factor of 
safety, and with larger numbers exposed 
to risk since 1914, the mortality rate has 
shown a marked diminution. 

STATEMENT OF MORTALITY IN U. S. ARMY AIR 





SERVICE FROM 1908 TO APRIL 28, 1917. 
= v n - 
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1912... 20 1,498 225 ae 
1913... 39 3,355 739 39.337 7 17.94 
1914... 21 2.680 824 49.440 2 09.52 
1915 15 4.388 1.814 126.980 1. 02.22 
1916 96 11,084 5,337 400,200 0 00.00 

1917 to 

Apr.28.110 9,306 4,716 353,700 0 00.00 
There have been up to April 28, 1917, 
thirteen accidents, resulting in __ fifteen 
fatalities. In these accidents nine of 


those killed were pilots and six passen- 
These figures refer only to those ac 
cidents in which officers or enlisted men 
of the Regular Army were involved. The 
mortality per cent for each year is fig- 
ured on the basis of the number exposed 
to risk. The figures representing those 
exposed to risk cover only those el 
gaged continuously in flying and do not 
take into account flights of passengers 
who may be taken up but once. 
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of aviation in America. Its capacity has steadily grown until to- 
day it is the largest and best equipped aeroplane manufacturing cor- BURSA. 
poration in the world, amply equipped with all facilities for building 
a large variety of types of aeroplanes, hydroaeroplanes, flying boats 
and aeronautical motors in large quantities and for prompt CABLE ADDRESS “ TER! 
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x CURTISS TRAINING SCHOOL 
aA c ; . MIAMI, FLA. 


T ) PL ANE CO N addition to the main plant and executive offices in Buffalo, N. Y., 


there are four other branch factories — three in Buffalo, N. Y., 
| A, and one in Hammondsport, N. Y., as well as Training Schools, 
‘Te Hangars and Flying Fields at Buffalo, Hammondsport, N. Y., New- 
craft @Association, Inc. port News, Va., Miami, Fla., and San Diego, Cal. 

“CUMESTERN UNION CODE The America Trans Oceanic Co., 280 Madison Avenue, New York 
City, New York Agents. 
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Chivalry of the Air 
The Echo de Paris recently published a 
letter from an officer telling how he 
learned of the death of Capt, 
Doumer, of the French Flying Corps. 
The writer says: 


me. 
torch we went down together into my 
dugout, when he handed me a weighted 


message which had been dropped by an ; 


airplane, and which he had picked up in 
an open field on his way back from 
fatigue duty. It was a streamer of 


AVIATION 





René | 
“A cavalryman came | 


up to me and said he had a message for | 
By the light of my pocket electric 


the | 


German colors, black, white, and red, and | 


was a 
little 


gray linen 
sand. I 


packet 
opened 


attached to it 
weighted with a 
the packet. 

“It contained a white envelope with 
this inscription in large letters: ‘To the 
Aviators of the —— Army.’ 

“Inside the envelope were two letters 
in German and two photographs. Here 
is a literal translation of the letters. The 
first runs: 


“*Captain René Doumer, who fell in an air 


| 


fight on April 26, 1917, north of Brimont, has | 


and 
cemetery 


German officers, 
in the military 


been buried with 
military honors, 
Asfeld-la-Ville.’ 
“Two photographs of his grave are 
attached to the letter, one of them for 
Mme. Doumer. The second letter says: 


at 


“*On April 12, 1917, Lieutenant Louis Hem- jf 


with | 


eret, Sergeant Robert Levy, and Corporal Jean | 


in 
They 


Brunet fell heroically 
forest of Orainville. 
military honors.’ ’ 

It seems that the German aviators even 
respect their 


were buried with 


foes. 


air fighting near the § 








Photos Bain News Service. 


FRENCH MILITARY AVIATORS Now IN 


THis COUNTRY. 





ABOVE, CAPT, DE BOYRIVEN; 


BeLow, Lerr To Rieut, Sous Lieuts. MONTARIOL, DE MAUDROT, MATIRESSE, 
DE DuUCAS AND MARQUISAN. 


Army Orders 


First Lieut. Daniel P. Morse, Jr., 
S.0.R.C., to report for duty at New York, 
N. Y., in connection with the organiza- 
tion of the Ist Reserve Aero Squadron. 

The following are detailed in Aviation 
Section of S.C. and rated as a junior mili- 
tary aviator from date after his name: 
Capt. John N. Reynolds, C.A.C., D.O.L., 
June 15; 1st Lieuts. Arnold N. Krogstad. 
22d Inf., June 15; Harry M. Brown, 22d 
Inf., June 16; James R. Alfonte, Inf., 


D.O.L., June 17; Michael F. Davis, Inf., 
June 18; Patrick Frissell, 52d Inf., June 
19; Adlai H. Gilkeson, Inf., June 20; Hu- 
bert R. Harmon, C.A.C., June 21; Jack W. 
Heard, 17th Cav., June 22, and Whitten 
J. East, Inf., June 23. 

First Lieuts. Joseph H. Stevenson and 
Alexander B. Thaw, 2d, Aviation Section, 
S.0O.R.C., to report at Governors Island for 
duty with 1st Aero Reserve Squadron. 

First Lieut. John G. Colgan to Colum- 
bus, N. M., 1st Aero Squadron, §8.C. 
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Capt. John W. Butts, S.C., report to 
commanding general, Eastern Department, 
for temporary duty as acting department 
aeronautical officer. 

Capt. Byron Q. Jones, S.C., will report 
to Joint Army and Navy Aircraft Board, 
Washington, for temporary duty. 

Capt. Herbert A. Dargue, S.C., relieved 
from detail in Aviation Section of S.C., 
June 9. 

Major Robert Glendinning, 8.O.R.C., to 
duty and report to Chief Signal Officer 
of Army for instructions. 

First Lieut. Philip J. Roosevelt, 8.0.R.C., 
to duty with Chief Signal Officer of Army. 

Capt. Pierre DeL. Boal, S.O.R.C., to 
Fort Sam Houston, Texas, for duty. 

Capt. Reginald L. Jones, S.O.R.C., to 
New York, N. Y., for assignment to duty. 

First Lieut. Otto E. Strahlman, 8.0.R.C., 
to active duty at Mineola, Long Island. 

Par. 57, S.O. 117, War D., May 21, 1917, 
as directs 1st Lieut. Lawton V. Smith, 
S.O.R.C., to proceed to Fort Sam Houston, 
amended so as to direct him to proceed 
to Washington for duty. 

Major Hiram Bingham, S.O.R.C., 
duty with Chief S.O. 


to 


Appointments in the Aviation Sec- 


tion, Sig. O. R. C. 

To be Captain, McCoy, James C., Miami, 
Fla. To be 1st Lieut., Thomson, Clarke, 
Philadelphia, Pa.; Smith, Lawton V., 
Mineola, L. I., N. Y.; Roosevelt, Philip J., 
New York; Buckley, Daniel, Newport 
News, Va.; Noyes, Stephen Henley, New- 
port, R. I. 


Requirements for Admission to Avia- 


tion Section, Officers’ Reserve Corps 

Owing to recent changes in the condi- 
tions under which applications for com- 
missions in the Officers’ Reserve Corps, 
Aviation Section, for flying duty are fa- 
vorably considered, it is now possible for 
men without the formerly required three 
years’ college course, or its equivalent, to 
be admitted. The minimum age limit has 
also been lowered. 


The present requirements are briefly 


that candidates for examination to deter- 


mine their fitness for receiving commis- 
sions in the Aviation Section, Officers’ Re- 
serve Corps, shall be between nineteen and 
thirty years of age, possess a college edu- 
eation or its equivalent and be able to 
pass a stringent physical examination 
covering eyes, ears, heart, lungs and sense 
of balance. Any near-sightedness, astig- 
matism or deafness is cause for disquali- 
fication. 

In determining the equivalent of a col- 
lege education, consideration will be given 


i to the applicant’s intelligence, business or 
} other 


training, travel, tutoring, home 
study, activity and military training. In 
every case the applicant must have at 
least a high school or preparatory school 
diploma. 

Detailed information with respect to the 
applicant’s present occupation and past 
experience, knowledge of foreign lan- 
guages, technical knowledge, athletic ex- 
perience and ability, gas engine experi- 
ence and theoretical knowledge and mili- 
eary training, should be given by all ap- 
plicants who do not possess a degree 
from one of the recognized major colleges. 

Examining boards give consideration to 
the above points. 


Film Made of Standard Plant 


The photographs used in the education- 
al advertising of the Standard Aero Cor- 
poration were taken from the motion pic- 
ture film made by the Universal Film Mfg. 
Company. 
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S. A. E. Summer Meeting 


Probably the most successful meeting 
of the S. A. E. was held in Washington 
on June 24-25. On Monday, at the 


Bureau of Standards, the different stand- 
ards Committee of the Society reported, 
accounts of which will appear in AVIATION 
AND AERONAUTICAL ENGINEERING when 
revised. 

On Tuesday afternoon papers were read 
by Henry R. Sutphen, vice president of 


the Eleco Company and Submarine Boat 
Corporation on “Building Submarine 
Chasers by Standardized Methods”; H. 
L. Horning, general manager, Wakesha 


Motor Company, on “ The Farm Tractor 
as Related to the Food Problem”; Wing 
Commander I. W. Seddon of the Royal 
Naval (English) Air Service on “* Design 
and Production of Aircraft in War 
Time”; C. E. Sargent, chief engineer of 
the Lyons-Atlas Company on “ Funda- 
mentals of a Successful Kerosene-Burning 
Tractor Engine ”; W. O. Thomas on “* Les 
sons of the War in Truck Design”; and 
a paper by Lieut. De la Grange of the 
French Commission, which appears else- 
where in this issue. 

Tuesday evening a dinner was given at 


the New Willard hotel, which seven 
hundred members and guests attended. 
President George W. Dunham presided 


and Judge Benton Crisp acted as toast- 
master. Other speakers were Hon. New- 
ton D. Baker, Secretary of War, E. A. 
Deeds of the Aircraft Production Board, 
Wing Commander I. W. Seddon and 
Lieut. De la Grange. At the guest table 


were: Brig.-Gen. Geo. O. Squier, Lieut. 
De La Grange, Capt. J. S. Critchley, 
Coker F. Clarkson, J. G. Vincent, Ad- 
miral Taylor, Admiral Griffin, C. M. 


Manly, H. M. Swetland, Brig.-Gen. Kuehn, 


H. L. Horning, S. D. Waldon, Col. John 
R. Rice, Col. H. C. Fisher, J. G. Utz, 
W. F. Gifford, Col. Scott, Dr. S. W. 


Stratton, David Beecroft, Major Moody, 
Major Drake, Al Reeves, Henry Souther, 
Daniel Willard, C. W. Stiger, K. W. Zim- 
merschied, Dr. Dickinson, Henry R. Sut- 
phen, Dr. H. M. Rose, F. E. Moskovics, 
B. B. Bachman, L. M. Bradley, Grosvenor 
B. Clarkson, Herbert Chase, and C. W. 
McKinley. 


U. S. Aireraft Experts Arrive at a 


British Port 
The Council of National Defense au- 
thorizes the following: 
The Aircraft Production Board an- 


nounces the safe arrival at a British port 
of a group of nearly 125 experts, sent 
from this country to acquire and bring 
back to the United States all possible 
regarding aircraft designing 
of both engines and 


information 
and 


manufacture 
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delegation 
manufacturing, 


in the 
legal, 


planes. Included 
men representing 


designing, engineering, military, and 
naval experience and training. 
Canadian Division of the Aerial 


League of the British Empire 


The Canadian Division of the Aerial 


League of the British Empire has ar- 
ranged for AVIATION AND AERONAUTICAL 


ENGINEERING to be forwarded to every 


member of the Division during the coming 


year. 

The officers of the Canadian Division 
are: Patron, His Excellency the Gover- 
nor General; honorary presidents, Rt. 
Hon. Sir Robert L. Borden, C. C. M. G., 
P. C., Baron Shaughnessy and Rt. Hon. 
Sir Wilfrid Laurier, G. C. M. G., P. C.; 


president, Sir H. 8S. Holt; vice-presidents, 
Hon. Sir Charles Davidson, Hon. Senator 
J. P. B. Casgrain, Major General E. W. 


Wilson, W. A. Black, Esq.; chairman, 
George E. Drummond, Esq.; honorary 
treasurer, A. K. Fisk, Esq., C. A.; honor 
ary assistant treasurer, E. Greenwood, 
Esq.; honorary secretary, George R. 


Lightall, Esq.; honorary legal advisor, W. 


D. Lightall, Esq., K. C.: executive com- 
mittee, Brig. Gen. A. E. Labelle and 
Messrs. F. L. Wanklyn, A. D. Mactier, 
Huntley R. Drummond, Charles Fergie, 


J. H. Sherrard, J. H. Magor, William Me- 


Master, James S. Brierley, George G. 
Foster, K. C., Guy Tombs, J. J. MeGill, 
Lansing Lewis, William M. Birks, James 


Davidson, Thomas E. Hodgson and James 
Cleghorn. 
The Lawson 
Alfred W. 


Aircraft Company 

Lawson, who is well known 
in American aeronautics, has organized 
the Lawson Aircraft Company, with 
offices and plant at Green Bay, Wis., and 
plans are now going forward for the 
manufacture of airplanes on a large scale 


Mr. Lawson is vice president and gen 
eral manager of the company and among 
his associates are such well known and 


experienced aircraft men as L. M. Allison, 
chief engineer: Lee Wallace, aeronautical! 
designer; John Carisi, factory superin 
tendent; and as foremen of the different 
departments Rudy Sanders, Andrew 


Surini, Harry Graulick, and Frank 
Schober. 

The first Lawson machine, a military 
tractor biplane, which will be equipped 
with Hall-Scott A-7-a engine, is nearing 
completion, and will be ready to undergo 
fiving test some time this month. 


Aerial Mail Service in Italy 


The American Consul at Turin, Italy, 


ure 
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the icliowing to the 
Lepurtinent : 

The firm of Pomilio & Co., of Turin, 
intends within a few days to inaugurate 
un air transport service between this city 
upd Rome. Permission has been accorded 
by the Italian minister of posts and tele. 
graphs for the carrying of mail betweep 
ihe two cities and the surrounding see. 
tions, and until special stamps have beep 
issued by the Government the ordinary 
“express” or “special delivery ” stamp 
of $0.05 is to be used, with a note made 
the envelope that the letter to be 
sent by airplane. No stamp other than 
the “special delivery ” is required, but 
the using of this stamp for this particular 
service does not imply the delivery of the 
letter by special messenger to destination, 
as would ordinarily be the case. Special 
letter boxes are to be placed in the post 
offices and railway stations in both Rome 
and Turin wherein letters for the air post 
may be deposited. 


report State 


seas 


on is 


Age Limit for Aviators 


The interesting fact that under the 
provisions of the National Defense Act 


there is no fixed minimum age for appli- 
cants to enter the Officers’ Reserve Corps 
is brought out in a recent opinion of the 


Judge Advocate General. The opinion 
was rendered upon a request from the 
Chief Signal Officer that authority be 


sought to reduce the “ minimum age limit 
of applicants for commission in the Avia- 
tion Section, S. O. R. C., from twenty-one 
to nineteen years.” The Chief of Staff 
concurring in this recommendation, the 
legal department was instructed to draft 
the proposed legislation. It was then dis- 
covered that no amendment or new enact- 
ment would be necessary. “ The National 
Defense Act prescribes only a maximum 
limit for the various grades of the O. R. 


C..” said General Crowder, Judge Advyo- 
ente General, 
Permanent Aircraft Exhibit 
A permanent exhibit of aircraft mate- 


rials, including engine parts and sections 


of planes, will soon be opened at Wash- 
ington by the National Advisory Com- 
mittee for Aeronautics and the Aircraft 


Production Board for the benefit of army 
and navy engineers and American manu- 
facturers, 


The latest foreign machines, reflecting 
the development of European building 


science after three vears of the war, will 
he displayed to enable engineers to study 
new adaptations for use in the creation of 
America’s new air fleet. 
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Mounted in speed 
scout 


Front view with propeller attached 


Side view of engine mounted for test 


Hundreds of these 


100 H. P. MONOSOUPAPE GNOME ENGINES 


have been built and exported by the 


General Vehicle Company, Inc. 


We are contractors also to the 
United States Army and Navy 


General Vehicle Company, Inc. 


(Established 1901) 


General Office and Factory 


LONG ISLAND CITY, N. Y. 
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N introducing this new model instrument called 
forth by the requirements of the airplane and 
the motor boat we present no quickly devised FEATUR ES 
experiment to meet an emergency, but a motor- 


heat indicator of unbelievable accuracy, the result Light weight 


of four years’ constant research. Extreme accuracy 

The Distance Type Boyce Moto-meter was de- Full compensating ele- 
signed for use where the standard Radiator Type ment. Instrument can 
Boyce Moto-meter cannot be installed in the be plunged in_ boiling 
lj ect line of the operator’s visi as in Airplanes water and back to ice 
dire he operator's vision as in Airplanes, water without affecting 
Motor Boats, Tractors, ete. accuracy. 

This Company was, the pioneer in the field Flexible copper tubing. 
motor heat indicators, and as owners of the Boyce : ~— a — ? 
. : were le PERSE OSS i al 2 wo lengths—+ and lez 
fundamental patents covering all types of motor Gam. tee Se ee 
heat indicators, we venture to hope for this in- twisted without affect- 
strument a reception no less cordial and the ful- ing accuracy. 

fillment of a mission no less useful than the famous Unaffected by Rarified 
radiator type Boyce Moto-mceter. Atmosphere. The 


Moto-meter is as ac- 
curate at the higher 
Patented Nov. 28, 1916. Other patents pending levels (where the boil- 
ing point drops) as at 


THE MOTO-METER CO., Ine. sea level. 


Prices will be quoted on application 
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 AERONAUTIC PROGRESS 


Announcing 


TWO NEW SPERRY INSTRUMENTS 
FOR AVIATORS 


SPERRY Air Speed Indicator SPERRY Altimeter 





Registers the Airplane’s Speed Revolving Dial of High-Visi- 
within % Mile an Hour Accu- bility Can be Set at Zero before 
: racy. Starting. 

Either True Air Buoyancy or Accurately Records Altitude 
: Actual Air Speed Easily Read from the Earth—Not Distance 
: for Any Altitude. above Sea Level. 


RELIABLE —— ACCURATE —— DURABLE 


MAXIMUM VISIBILITY 
DAY OR NIGHT 


Both Instruments Have Black Dials 
with White Figures, Radium Painted 





Small — Simple in Design — Compact 


These Instruments are the Result of 
Years of Research and Investigation 


: UNAFFECTED BY VIBRATION 
: OR ACCELERATION 


Yhe SPERRY GYROSCOPE COMPANY 


MANHATTAN BRIDGE PLAZA BROOKLYN, N. Y., U.S. A. 
Paris—126 Rue de Provence 15 Victoria St.—London, S. W. 
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The Eyes of the Guns 


HE Great War has shown clearly that 


the observing airplane is not all-sufficient 
for the artillery. 


The needs of the guns must often be served 
by more unwavering eyes. 


The stable and readily available kite balloon 
is an indispensable eye of the guns, and its 
further development is as imperative as the 
perfection of any of the other aerial services. 


Before the new Goodyear Kite Balloon was 
tested and approved, the problems demand- 
ing better solutions were the primary ones 
of material and stability. 


In both, Goodyear has made a decided 


advance. 


Our work for many years on balloons of 
any size and every type has put the former 
on a standardized basis, which simplifies 
specification and makes definite the direc- 
tion of further progress. 


The latter demanded newly directed labor in design 
and ungrudging research in the field—in our own 
country and abroad. 


The result is the new Good year Kite Balloon. 


Even as years of achievement have justified its Good- 
year fabrics, exacting tests have justified its reinforced 
tail cups and the design of every part. 


The Goodyear Tire & Rubber Company, Akron, Ohio 
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A THOROUGHLY EQUIPPED PLANT 
PREPARED TO PRODUCE COMPLETE | 


AIRPLANES or PARTS 


IN QUANTITY 












































BACKED BY 52 YEARS MANUFACTURING 





1865 EXPERIENCE 11917 


ROGERS CONSTRUCTION CO. 


GLOUCESTER CITY NEW JERSEY 
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AMERICA’S FIRST DIRIGIBLE, THE DN-1, OWNED BY THE UNITED STATES NAVY. IT PERFORMED 
ITS TRIAL FLIGHTS APR. 20-27, EXCEEDING CONTRACT REQUIREMENTS 


BUILT BY 


CONNECTICUT AIRCRAFT Co. 


NEW HAVEN, CONN. 


LARGEST COMPANY IN AMERICA 
DEVOTED EXCLUSIVELY 
TO MANUFACTURING 
LIGHTER-THAN-AIR CRAFT 
OF ALL TYPES 


CONTRACTORS TO THE UNITED STATES ARMY AND NAVY. 


WE MAINTAIN A TRAINING OUR PRODUCTS ARE THE 
DEPARTMENT FOR HANDLING RESULT OF YEARS OF CAREFUL 
ALL TYPES OF LIGHTER-THAN- STUDY AND ACTUAL FIELD 
AIR CRAFT EXPERIENCE 
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“As Smooth as Velvet” 


is the way an officer at one of the Gov- 
ernment’s large training fields describes 
his sensation in landing an airplane 
equipped with 


ACKERMAN WHEELS 


RESILIENCY—STRENGTH—HIGH 
RESISTANCE TO SIDE THRUSTS 


make Ackerman Wheels logical equipment 


for the modern airplane. They have 
withstood every test that ingenuity and 
determination to secure ultimate efft- 
ciency could devise. 


Write us for suggestions in building land- 
ing gear and axles for 
ACKERMAN WHEELS. 
Shock absorbers unneces- 
sary. 


Wheels built for any weight machine 
from 500 pounds up. 


The Ackerman Wheel Co. 


THE SPOKES” Rockefeller Building Cleveland, O. 














B Joly 1, 1917 AVIATION 

















3.0 Pounds per horsepower 


One of the lightest airplane engines built in 
America. Reliable, durable and capable of 
sustained effort over long periods of time, as 
demonstrated by repeated tests and flights. 




















REC. U. 8. PAT. OFF. 


B. F. STURTEVANT COMPANY 


Hyde Park, Boston, Massachusetts 


Member of the Aircraft Manufacturers Association 
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Radiators 
Aircratt 


We build radiators that 
combine 


Maximum Efficiency 





Minimum Weight 
Durability 
Stability 











We will be pleased to 
submit samples in 
accordance with 
your prints 





The English & Mersick Co. 


New Haven, Conn. 





























“TJsco 99 
NuMBER 72 


THE STANDARD 
KITE BALLOON Fapsric 


oF AMERICA 





A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 


THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE, 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: 

STRONG 
Gas- TIGHT 
NEUTRAL, INVISIBLE CoLor 


Wirustanps ALL WEATHER 


ConpITIONS 
AND Aces WELL 





MADE BY THE 
WORLD’S LARGEST RUBBER COMPANY 


UNITED STATES RUBBER COMPANY 
NEW YORK 
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An airplane is no better than its electrical acces- 
sories. Its engine is no better than its magneto. 
Its magneto and its lighting generator are no bet- 
ter than their bearings. The failure of a mag- 
neto or generator bearing may mean failure to 
render the service expected. " Ball 
Bearings are identifying features of the mag- 
netos and lighting generators of recognized serv- 
ice capacity in the airplane world. “NORMA” 


equipped electrical accessories are safe. 
Be SURE. See that ‘your Mag- 


netos and Lighting , Generators 
Are “NORMA” Equipped 
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WALDEN-HINNERS COMPANY 


BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 





OFFICE AND FACTORY 
EDGEWATER, N. J. 











a counterbalanced aviation 
crankshaft.... 


one of the 18 different 

models we are now making 

for 14 aviation motor companies .. . 
reduces vibration and eliminates bearing pressure 


We have shipped 46,989 Counterbalanced Crankshafts to June 26th, 1917 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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EQUITABLE BUILDING 





Ordnance Engineering Corporation 


NEW YORK 











Government Contractors 





a 


Consulting Engineers 


Designers and Builders of Military and Naval Aircraft 


Manufacturers of Illuminating Shells, Trench Howitzers, 
Hand Grenades, etc., etc. 


Naval and Military Appliances and Parts designed, developed 
and perfected 
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Aeroplane 
Lumber 
- Specialists 


Alaska Spruce 
Black Walnut 


Tough White Ash 


CHETHAM LUMBER CO., Inc. 
20 Exchange Place New York 


Telephone, Hanover 6028 














THE STANDARD 


CLOCKS 


FOR USE ON 
AEROPLANES ad 
SEAPLANES &ce. 








The Justly Celebrated 
8 DAY—HIGH GRADE 


“CHELSEA” 


CORRESPO NDE NCE SOLICITED 


CHELSEA CLOCK CO. 


10 State Street, Boston, Mass., U.S.A. 
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Wittemann-Lewis Model T-T, 90 h. DP. 


WITTEMANN - LEWIS 
AIRCRAFT COMPANY 


NEWARH, N. J. 


Main Office and Factory 


Lincoln Highway, near 
Passaic River 


Telephone, Market 9096 





“THE TANDEM BIPLANE” 





INHERENT LONGI- 
TUDINAL STABILITY 





Richardson Aeroplane Corporation, Inc. 


New Orleans, La. 














ELJ-5 


Officers of the Heavier-than-air 
Services of the United States 
and their Allies are invited to 
inspect the 


Janney 
Aircraft Company’s 
New Model 


Training Tractor 
Biplane ELJ-5 


With Hall-Scott A-5 Six Cylinder Engine 


Detailed Description 
upon request 


JANNEY AIRCRAFT CO. 


MONROE, MICH. 




















With the manufacturing facilities of three 
large factories in New York, Tennessee and 
New Jersey we are in a position to execute 
with despatch orders for the LANZIUS 
CHANGEABLE ANGLE OF INCIDENCE 
AIRPLANE in any type for land or water, 
or for Standard and Special Design Aircraft, 
either wood or steel construction. We furnish 
with our standard equipment Duesenberg 
Motors, recognized as one of the most power- 
ful and efficient Aeronautical Motors on the 
market. 


LANZIUS AIRCRAFT COMPANY 


Executive Offices 


608-609-610 Singer Building, 149 Broadway, New York 
Telephones 6710-6711 Cortlandt 
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In Every Branch of —— 
Military Service Prev. 


—Engineering Corps, Aviation Section, Quar- 
termaster Corps, and general Patrol, Scout, and 


Dispatch service—you will find the 1917 Aeroplane Company 


Sudian Motocycle 


With Powerplus Motor 


Greatest strength, endurance, speed, power, and 
all-round dependability. 














We will be pleased to arrange demonstrations of i : : 

all 1917 Indian models for interested military Jamaica Plain Boston 
¥ officials. 
” Illustrated 1917 Indian Catalog and other 

descriptive literature sent anywhere on request 
T . . . . 
HENDEE MANUFACTURING COMPANY Member Aircraft Manufacturer's Association 
(Largest Motorcycle Manufacturers in the World) 

859 STATE ST. SPRINGFIELD, MASSACHUSETTS 

— oe 




















METAL AIRPLANE Heavy Eilastic Aviation Cord 
My FUSELAG ES We manufacture a full and complete 


line of heavy elastic aviation cord. 


— ——___. __ We are the originators and the 
largest manufacturers in the world 


AEROPLANE TUBING “Me nr 











Especially made to your own 
requirements. 


We are at present manufacturing 
for the largest aeroplane manu- 
facturers both here and abroad 
our high grade tubing and metal 
fuselage, made to special require- 
ments. 


eee 
We have exceptional facilities for 
almost overnight deliveries. Standard H-3 equipped with our cord 











The Empire Art Metal Co., Inc. J. W. WOOD ELASTIC WEB CO. 
COLLEGE POINT, N. Y. STOUGHTON, MASS. 
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ACIERAL METAL 


Light as Aluminum Strong as Steel 


Non-corrosive by salt water 


CASTINGS RODS SHEETS 


Prompt Deliveries 


ACIERAL CO. OF AMERICA 


Main Office: Plant: 


26 Cortlandt Street 20 Orange Street 
NEW YORK CITY NEWARK, N. J. 





















A POPULAR PRICE LAND OR WATER PLANE 


TWO a | 1 TWO 
PLACE | PLACE 
LAND WATER 


MODEL MODEL 
$3,000 














WHEELING, W. VA. 














Flying Instruction 





Instructors: which will qualify students for military 
Al. Boshek examinations for pilot or mechanician 
Billy Brock or for civilian aviator’s license. 


FLINT AIRCRAFT COMPANY, Inc. 


FLINT, MICHIGAN 






































i I FOXBORO 
Magnalite Pistons LDC | 
(Aluminum Alloy) AIRPLANE me \ sel 
Used as STAND- THERMOMETER xe. | 4 
ARD by the most aouany Indicates 4N & 
prominent Aviation apatites uppees SS 
Motor Manufactur- Fc geet gaia _ ie / 
ers in the United Ae OM a 
States and abroad. No mercury to separate. i 
Indicator can be placed " 2m 
WALKER M. LEVETT et siti Se 
COMPANY tween Bulb and oe 
tor can be any length 
417-419-421 E. 23rd St., required. 
NEW YORK. THE FOXBORO CO., INC., FOXBORO,'MASS., U. S. A. 
New York Chicago San§F rancésco 
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“WESTMOORE 
PROPELLER” 


Built for high power motors 
Water proof and heat proof 


Write jor information 





ADDRESS 
Aircraft Department 
Schweizer & West Mfg. Co. 
308-324 N. Ada St., Chicago 


Cable address “SWESCO” 


Cabinet makers with over thirty years’ 
successful business behind them 





“Flexo Aero” 


RADIATORS 








“ FLEXO "—PATENTED 


Having just completed large orders for 
the Allies we are in better position 
than ever to take care of our trade 


AUTO RADIATOR MFG. CORP. 


219-225 W. 12th STREET, LOS ANGELES, CAL. 











GRAND RAPIDS 
LUMBER TESTER 





KNOW the MOISTURE CONTENT of your 
LUMBER 


DIRECT READING—NO COMPUTATION—NO GUESSWORK 
All air-dried lumber for AIRPLANES should be tested to 
insure uniformity. 


Lumber shculd contain from 5 to 10 per cent. moisture for 
manufacturing purposes, according to kind of work. 


Lumber containing less will absorb moisture from the air 
and expand. 


Lumber containing more will expel the surplus and shrink. 


petnensins time required for drying by testing before loading 

iln. 

Determine if lumber is dry by testing before ‘‘pulling’’ kiln. 
The Grand Rapids Lumber Tester is based on ‘‘bone dry”’ or 

constant weight and is scientifically correct, according to the 


standards of the U. S. Forest Laboratory at Madison, Wisconsin. 


GRAND RAPIDS VAPOR KILN 


Manufactured by GRAND RAPIDS VENEER WORKS 
Grand Rapids, Mich. Seattle, Wash. 


tanentanennneentnaeenienene ' iw Lecseeseneenenevereneniiee MM 














Case 


Aviation Barometer 


Made in United States. 


Movement compensated to overcome changes in temperature. 
Dial revolves so zero of altitude can be set at the hand at 
net - flight without showing error, as scale is equally 
ividaed,. 

Supplied to U. S. Navy, U. S. Signal Corps, leading manu- 
facturers and to different Foreign Governments. 

In material, workmanship, pride of manufacture, no effort 
is lost, no expense spared to make this Barometer worthy 
of the Tycos Reputation. 

Let us submit information on this Barometer as well as on 
Inclinometers and Pocket Altitude Barometer—the purchasing 
we leave to your discerning judgment. 


Taylor /nstrument Companies 
Rochester, N. Y. U. S. A. 


For sixty years makers of scientific instruments of superiority 
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AIRPLANE CRANKSHAFTS 


With a Perfect Record 
WYMAN-GORDON COMPANY 


Every precaution known to science WOR CESTER, MASS., U. S. A. 


to safeguard quality is found 
in our factory methods. ESTABLISHED 1883 

















McADAMITE-ALUMINUM COMPANY 


57-83 Isabella Ave. DETROIT, MICH. 


Highest-Grade—Strongest 


<2) ALUMINUM CASTINGS 


“Sheen Tensile strength....... 44,250 Ibs. Sq. In LARGE CAPACITY 
Comereemion .......... G0 *“ “ “* ‘ 
_ EE — ER I a PLANT 


EE vec ccauwtscctccac, Se “ ; ; 
Fusing Point. 1040 Degrees F Quick Deliveries Guaranteed 











OUR SPRUCE LOGS 


Are perhaps the best on the Pacific 
Coast. Our facilities for supplying 
Air-plane Spruce are unsurpassed. 


A. C. DUTTON LUMBER CORPORATION 


Mills General Sales Department Wharves, Warehouses 


SOUTH BEND, WASH. SPRINGFIELD, MASS. , and Storage Yards 
TACOMA, WASH. POUGHKEEPSIE, N. Y. 











The “Christensen Self-Starter” for Aviation Motors 


WEIGHS ONLY 40 LBS. COMPLETE 
Uses Gasoline and Air. Furnishing the Compression Stroke of the 
Motor Without Turning It. 


Starts Big Motors With Greatest Ease. Cold Weather Does Not 
Affect Its Efficiency. 
Standard Equipment on ‘‘Thomas’’ Motors. Used by U.S. Army and. Navy 
WRITE FOR CATALOG OF AERO MODEL 


Can be anplied to.4,6, 8 and 12 THE CHRISTENSEN ENGINEERING CO., Milwaukee, Wis. 


Cylinder Engines. 
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WHERE LARGE PRODUCTION 
CONVERGES WITH THE MOST 
RIGID STANDARDS OF 
QUALITY AND EFFICIENCY 











@ Du Pont facilities and capacity can be de- 
pended upon to keep pace with the increased 
demands of the airplane industry. 


gq Du Pont technical skill and experience will 
insure strict maintenance of the quality that has 


made DU PONT DOPE the standard for airplane 


surfaces. 


Du Pont Chemical Works 


E. I. du Pont de Nemours & Co., Owner 
120 Broadway New York 





Radium Luminous 
Material 


SHINES IN THE DARK 


INNUMERABLE USES 
IN ITS ORIGINAL 
POWDERED FORM 
OR APPLIED WITH 

ADHESIVE 


SELF-LUMINOUS 
REQUIRES NO 
MAINTENANCE OVER 
A PERIOD OF 
YEARS 


A SAFETY DEVICE FOR WAR 


ON 
MACHINE GUN, PISTOL AND RIFLE 
SIGHTS; RANGE SCALES; AUTOMATIC 
TELEPHONES; WIRELESS APPARATUS; 


NAVIGATING INSTRUMENTS OF ALL FLY- 
ING AND SAILING CRAFT; DECK CLOCKS; 
WRIST, STOP AND POCKET WATCHES; 
SIGNALS; PLOTTING BOARDS; ETC. 


Radium Luminous Material Corporation 


FIFTY 
FIVE ae Bind 
LIBERTY ae My crTy 
STREET “Sarws 

















Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL CO.,34 Commerce St.,N.Y. 











Longren Airplane Co. 


TOPEKA, KANSAS 


Designers and Constructors of 


Military Airplanes 
SPEED SCOUTS 


built on order 


TRAINING MACHINE 
READY FOR DELIVERY 














530 AVIATION 











AJAX 
Auto and Aero 
Sheet Metal Co. 


Manufacturers 
and designers 
of 


AERO 
RADIATORS 
INTAKE 


and 


EXHAUST PIPES 


LINDER & MEYER 
245 W. 55th St. 
New York 





July 1, 197 








| Se 
4 Vem at 


Factors of Safety 


These Count in Aeroplane Construction 


NON-INFLAMMABLE 


Cellulose Acetate Base 


belestion Gloth Varnishes 


provide another SAFETY FACTOR 





NON-INFLAMMABLE 


Gelestion Sheets s° Films 


Transparent — Waterproof 
MANUFACTURED BY 


Chemical Products Company 


93 Broad Street Boston, U.S. A. 
Manufacturers of Cellulose Acetate for nearly 15 years 








Jul 

















AIRPLANE SPRUCE 


Wk: HAV! 


SILVER SPRUCE 
PACIFIC SPRUCE 


GRADED AND INSPECTED BY 
PACIFIC LUMBER INSPECTION 
BUREAU, INC., AND 


WEST VIRGINIA 
SPRUCE 


OF THE MANUFACTURERS 
GRADING RULES. WRITE FOR 
SPECIFICATIONS AND PRICES. 


JOHN L. ALCOCK & CO. 


BALTIMORE, MD. 














Erie Specialty Co. 


Main Plant 


Erie, Pa. 

Executive Offices: 25 Pine St., New York 
Manufacturers 
AIRCRAFT METAL PARTS, 
BOLTS, NUTS, CLEVIS PINS, 
SHACKLES, EYE BOLTS, MA- 
CHINE SCREWS, ETC., ETC. 


Fittings, Forgings, 
Castings 
We are increasing our equipment in 
every department—foundry, forge 


shop, stamping, automatic screw 
machines, tool and die shop. 


All our products are rigidly in- 
spected and meet all Government 


requirements. 


Are you on our catalog mailing list? 
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TURNBUCKLES 


of the 


Highest Quality 


Bolts and Nuts 


to Satisfy the Most 
Exacting Requirements 


Standard Screw Co. 


(of Pennsylvania) 


CORRY, PA. 
New York Office: Woolworth Building 


Vo hd 





Fowler Airplane 


Corporation 








Office and Factory 


128-130 Twelfth Street 
San Francisco, Cal. 








C. A. Herrmann 


DESIGN AND CONSTRUCTION 


Covering All Branches of Aviation 


Bath, N. Y. 


WOOD WORKING MACHINERY 


SPECIALLY ADAPTED 





FOR 
Aeroplane Factories 
Write for information catalogue No. 97 


OLNEY & WARRIN 


406-412 Broome Street 
NEW YORK, N. Y. 





Tel. Spring 4425 














METAL HOSE 


For every Airplane Requirement 





Write for specifications and prices 





PENNSYLVANIA FLEXIBLE METALLIC 
TUBING COMPANY 


Broad and Race Sts., Philadelphia 


New York Detroit Cleveland 


Boston 





Chicago 


te 
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Duesenberg Motors Cineaiaiail designs and builds 
high speed, high powered motors for Automobiles, 
Motor Boats and Aeroplanes. Write for full details. 


DUESENBERG MOTORS CORPORATION, 120 Broadway, NEW YORK 
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Speed for 
Magneto Starting 


The “Perfect Starter” 
is self-contained, light in 
weight and has no connec- 
tion with engine except ated 
when _ starting it. Re- 
charges itself in less time wW 
than any other type of compressed-air starter. Tested and 


approved by U. S., British, Dutch, Norwegian, and 
Swedish Governments. Two models—“*C” for starting 
engines up to 250 H. P., 70 lbs. complete; “D” up to 150 


H. P., 56 lbs. complete. 
Send jor Free Booklet 
Motor Compressor Co., Newark, N. J., U. S. A. 








= 
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ROEBLING 
AIRCRAFT STRAND 


— Ss ae — = 


Aircraft Cord 








Aircraft Wire 


THIMBLES AND FERRULES 


Write for Information 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J., U.S. A. 











AEROPLANE 
RIMS and WHEELS 


Made by the oldest and best known 
steel rim and wire wheel makers in 





America. 


Quotations gladly furnished. 


The MOTT WHEEL WORKS 
Utica, N. Y. 











PONTOONS 


FLYING BOAT HULLS 


Built from your designs 
or from ours 


Palmer-Simpson Corp. 
Saranac Lake, N. Y. 














° 





AIR-SCREWS 


of 


PROVEN PROFICIENCY 





Detailed information upon request 


BUFFALO AEROPLANE CORP. 
BUFFALO, N. Y. U.S. A. 
Cable Address, ‘‘BUFFAIRO”’ 





Aeroplane Cylinder Forgings 


We make a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy steels. 

We have furnished cylinder forgings to practically 
all the engine builders in the United States. 


Also Propeller Hubs, Flanges and Shafts, etc. 


Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 
Quick service our specialty 
TIOGA STEEL & IRON COMPANY 
Philadelphia, Pa., U. S. A. 


52nd & Grays Avenue 

















DAVENPORT 
SCHOOL OF AVIATION 


Special inducements to students who 
wish mechanical instruction and actual 
experience in our airplane factory. 


Field training under Chief Instructor 
LOUIS BODER. 
Write today for booklet 


School and Factory at Davenport, Iowa. 








Courtrai Manufacturing Company’s 
Pure Irish Linen Aeroplane Cloth 


Best, Strongest and Lightest on the Market. 
Large Stock. Immediate Delivery. 
U.S. and British Government Standard 


Sole Agent in U. S. 115-117 Franklin St., N. Y. City 
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Airplane Workers 


Mechanical Draftsmen, Machinists, Metal 
Workers, Pattern Makers, Wood Working 


Machinists, Varnishers, Painters, Copper- 
smiths, Tinsmiths, Upholsterers, Assem- 
blers, Bench Hands wanted. 


Applicants must state trade, rate desired, 


age, experience and references. 


THE LAWSON AIRCRAFT COMPANY 


GREEN BAY, WISCONSIN 








DON’T SCRAP ALUMINUM PARTS 


SO-LUMINUM wee 


repairs cracks, breaks or other de 
fects in aluminum, in half the time 
at half the cost of acetylene weld 
ing. Parts meuded with this com- 
pound are stronger at welded joint 
than elsewhere. Gasoline torch 
only thing necessary. No flux 
needed, 

Doesn't take the strength out of 
metals, make them brittle, nor 
cause alloy castings to warp or fail 
to line up Used by U. S. Army } 
and Navy, leading airplane manu 
facturers, etc 

Send 50 cents for trial bar. $3.00 pound. 
Money refunded if not satisfactory. 
Booklet on request. 


SO-LUMINUM MFG. & ENG. CO., Inc 
Room 25 1790 droadway 


50- Lumwun 
- 





~ SO LUMINUM 
i 7 NUM | 
SELBTRONGER THAN ORIGINAL 


THE SO-LUMINUM co. 
New York City 2 





ea “rota eens CAdE READY 


| 


1700 BROADWAY NEWYORK Cry” 
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AEROPLANE MOTORS 


are correctly designed with the highest 
quality materials and workmanship. 
Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. CO. 


Station A. Dept. 338. Milwaukee, Wis., U. S. A. 








MAXIMOTOR 


IN A CLASS BY ITSELF 





IK. simplicity of our design, coupled with 

our eight years’ practical experience con- 

structing aviation motors, and the un- 
limited facilities at our command because of 
our location in Detroit—the heart of the motor industry 
in America—enable us to produce a motor that is right 
at a price that is right. 

Send for Particulars 


MAXIMOTOR COMPANY 
1530 E. Jefferson Ave., Detroit, Mich. 











HARRIMAN 


Airplane Engines 
50 to 150 H. P. 





HARRIMAN AIRCRAFT MOTORS, INC. 
SOUTH GLASTONBURY, CONN. 














Classified Advertising 


10 cents a word, minimum charge $2.00, payable in advance. _ " 
2d Street, New York. 


AVIATION AND AERONAUTICAL ENGINEERING,'120 West 32 


Address replies 


to advertisements with box numbers, care of 





FOR SALE 
hours; just completely 
cables all over. 
or 


Wright H-S, practically new. 
overhauled. 


sport. Will demonstrate. I. G. 


Aviation School. San Diego, Cal. 


Flown but eight 
Ailerons, dual “ Dep,” 
Good for school exhibitions, passenger carrying 
Semeniouk, Signal Corps 


WANTED, 


Standard Aero Corp., Plainfield, N 





















WANTED 


Second hand airplane motor, 


Walter Metz, Gore St., Waltham, Mass. 


about 50 H. 
6 cylinder Kirkham preferred. Give all particulars and price 
In first letter. C. 


Rs 


WANTED, a good job by an experimental designer and 
draftsman in airplane work, now receiving forty dollars a week. 
Object, more money. 


Address Box 82. 





FOR SALE- 
good as new. 


60 H. P. Elbredge airplane engine. 
Noah Smith, San Angelo, Texas. 








aeronautical inspectors. State qualifications jn 


Guaranteed 





AVIATION 
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Aeronautical Trade Directory 


AVIATION AND AERONAUTICAL ENGINEERING will furnish information and addresses of all companies listed below. 
Advertisers in this issue are printed in heavy face type. 





Names of 











ACETYLENE WELDING AND 
CUTTING 


Davis-Bournonville Co. 
Searchlight Co. 


ACCESSORIES AND INSTRU- 
MENTS 


DuVivier, Earnest J, 
Moto-Meter, The, Co. 

O’Hara Waltham Dial Co. 
Sperry Gyroscope Co. 
Standard Aeronautical Co. 
Taylor Instrument Companies 


AIRPLANES 

Aeromarine Sales and Engineering 
Corp. 

Bates Aeroplane Co. 

Benoist Aeroplane Co. 

Burgess Co., The 

Carter Bros. Aeroplane Co. 

Cooper, John D., Aeroplane Co 

Chicago Aero Works. 

Christofferson Aircraft Mfg. Co 

Curtiss Aeroplane and Motor Corp. 

Dayton Wright Airplane Co. 

Flint Aireraft Co. 

Gallaudet Aircraft Corp 

General Aeroplane Co. 

Heath, E. B., Aerial Vehicle Co 

Heinrich, The A. 8S. Corp. 

Herrmann, Chas. A. 

International Aircraft Co 

Janney Aircraft Co. 

L. W. F. Engineering Co. 

Lanzius Aircraft Co. 

Lawrence-Lewis Aeroplane Co. 

Lawson Aircraft Co. 

Martin Aeroplane Factory 

New Jersey Aeroplane Co 

New York Aero Construction Co. 

Pacific Aero Products Co. 

Pierce, Samuel S., Aeroplane Corp, 

Richardson Aeroplane Corp., Ine. 

RKtumsey Aeroplane Co 

Smith, Kyle, Aireraft Co. 

Standard Aero Corporation. 

Sturtevant Aeroplane Co. 

Thomas-Morse Aircraft Corp. 

United Eastern Aeroplane Co. 

Walden-Hinners Co. 

Williams Aeroplane Co. 

Wittemann-Lewis Aircraft Co. 

Wright-Martin Aircraft Corp. 


AIRPLANE ENGINES 

Aeromarine Plane and Motor Co. 

Ashmusen Mfg. Co, 

Atwood Aeronautic Co. 

Bournonville Motors Corp. 

Brooke, Thomas Preston. 

Christofferson Motor Corp 

Curtiss Aeroplane and Motor Corp. 

Duesenberg Motors Corp. 

General Ordnance Co. 

General Vehicle Co. 

Gyro Motor Co. 

Hall-Scott Motor Car Co. 

Harriman Aircraft Motors Co., Inc. 

Knox Motors Co, 

Maximotor Co. 

Miller, Harry A., Mfg. Co. 

New Jersey Aeroplane Co. 

Orlo Motor Co. 

Packard Motor Co. 

Roberts Motor Mfg. Co. 

Sterling Engine Co. 

Sturtevant, B. F., Co. 

Taft Pierce Mfg. Co 

Thomus-Morse Aircraft Corp. 

Union Gas Engine Co. 

Wisconsin Motor Mfg. Co. 

World's Motor Co. 

Wright-Martin Aircraft Corp. 

AIRPLANE PARTS 

Chicago Aeronautical Supply Co 

Erie Specialty Co. 

Rogers Construction Co. 

ALUMINUM 

Acieral Co. of America 

Aluminum Castings Co. 

Aluminum Co, of America 

American Metal Co., Ltd. 

MeAdamite-Aluminum Co. 

So-Luminum Mfg. & Eng. Co. 
(Solder) 

AVIATION SCHOOLS 

America Trans Oceanic Co., The 

Beam School of Aviation 

Christofferson Aviation Schoel 

Curtiss Training Schools 

Davenport Aviation School 

Dodge Schoo! of Aviation 

Flint Aircraft Co. 

Hall Flying School 

Kendrick, B. H. 

Riverside Aircraft Co. 

Stinson School of Aviation 


Thomas-Morse A 








Williams Aviation School 
Wright Field Co. 

BALL BEARINGS 
Hess-Bright Mfg. Co. 

New Departure Mfg. Co. 
Norma Company of America. 
S. K. F. Ball Bearings 


BALLOONS AND 
BLES 
Connecticut Aircraft Co. 
Custer Specialty Co (Statoscope) 
French-American Balloon Co 
Goodyear Tire and Rubber Co. 
Janney-Steinmetz and Co (Hy 
drogen Cylinders) 
Knabenshue Aircraft Corp. 
United States Rubber Co. 


BAROGRAPHS 
ROMETERS 
Green, Henry J 
ITtaustetter, A 
Sussfield & Lorch 
Taylor Instrument Companies 


BATTERIES 


Electric Storage Battery Co. 


BEARING METALS 
American Bronze Co. 
Fahrig Metal Co. 
Magnolia Metal Co 


CARBURETORS 


Miller Carburetor Co 
Stromberg Motor Devices Co. 
Wheeler and Schebler 

Zenith Carburetor Co. 
CLOCKS AND WATCHES 
Ingersoll, Robt. H., and Bro 
Chelsea Clock Co. 

Depollier, J., & Son 

Waltham Watch Co 


CLOTHING 

Abercrombie & Fitch 
Meyrowitz, E. B. (goggles) 
N. Y. Sporting Goods Co 
Rogers, Peet & Co 
Sanders Co. 

Spalding, A. G & Bros 


COMPASSES 

Sperry Gyroscope Co. 
Taylor Instrument Companies 
DOPE AND VARNISH 
Adams & Elting Co. 
American Emaillite Co. 
Chemical Products Co. 
Conover, The C. E., Co 
DuPont Chemical Works 
Flexible Compound Co 
National Aeroplane Co 
Pratt & Lambert 
Standard Varnish Works 
Valentine & Co 

Weeks & Co 


DRIFT INDICATOR 


Sperry Gyroscope Co. 


DYNAMOMETER 


Sprague Electric Works 


ENGINE PARTS 
Allegheny Forging Co. 
Burd High Compression Ring Co 
Doehler Die Casting Co 
Erie Specialty Co. 

Fibre Finishing Co. 
Gifford, Leland Co 

Gill, P, H., & Sons 
Hydraulic Pressed Steel Co. 
Levett, Walker M., Co. 
Park Drop Forge Co. 
Standard Parts Co 
Taft-Pierce Mfg. Co 

Tioga Steel & Iron Co. 
Williams, J. H., & Co 
Wyman-Gordon Co. 


EXHIBITION COMPANIES 
The Cessna Exhibition Co. 
Granburg, Gustav 

Miller Aeroplane Co 
Weeks-Smalley Co 


FABRICS 

Courtrai Mfg. Co. 

Lamb, Finlay & Co 
McBratney, Robt. & Co. 
Scott, Hutchison Co 
Whitman, Clarence & Co. 


FIRE EXTINGUISHERS 
Fyr-Fyter Co., The 
Johns-Manville Co., H. W. 
Pyrene Mfg. Co. 


DIRIGI. 


AND BA- 





GASKETS 

Fibre Finishing Co. 
GLUE 

Ferdinand, L. W., & Co. 


Baeder & Adamson 


G AGES 

Crosby Steam Gage & Valve Co. 
Foxboro Co., The, Ine. 

United States Gage Co 


HANGARS 
American Bridge Co. 

Anchor Corrugating Constr. Co. 
Ashley Steel Bldg. Co. 

Howell, Field & Goddard, Inc. 
Keasby & Mattison 

Milliken Bros. 

Virginia Bridge & Iron Co. 


LIFE PRESERVERS 


Universal Safety Mattress Co. 


LUMINOUS COMPOUND 
Cold Light Mfg. Co. 

Radium Dial Co. 

Radium Luminous Material Corp, 


MAGNETOS 

Bosch Magneto Co 
Berkshire Magneto Corp 
Ericsson Mfg. Co. 

Remy Electric Co 
Splitdorf Electrical Co 


METALS 

American Vanadium Co 
Bethlehem Steel Co 

Detroit Pressed Steel Co 
Federal Pressed Steel Co 
Garland Ventilator Co 
Gueder, Paeschke & Frey Co 


MODEL AIRPLANES 
Ideal Aeroplane Supply Co 
Wading River Mfg. Co 


MOTORCYCLES 
Excelsior Motor Mfg 
Harley-Davison Co 
Hendee Mfg. Co. 
Henderson Motorcycle Co 


OILS AND LUBRICANTS 


Baker Castor Oil Co 
Graphite Lubricant Co 
Gulf Refining Co 


Supply Co, 


Sheppard Ideal Oil Co 
Standard Oil Co 
Texas Co 


Vacuum Oil Co 


OIL PUMPS 


Wayne Oil Tank & Pump Co 


ORDNANCE 
Buck Air Craft and Munitions Co. 
Colt Firearms Co 

Driggs-Seabury Ordnance Corp 
General Ordnance Co 

Maxim Silencer Co 

Savage Arms Co 

PACKING 

Fibre Finishing Co. 
PHOTOGRAPHY 


Brock, Arthur, Jr. 

Herbert & Huesgen Co 
PONTOONS 

Niagara Boat Co 
Palmer-Simpson Corp. 
Welen Marine Equipment Co 


PROPELLERS 

American Propeller & Mfg. Co. 
Aviauto Mfg. Co 

Buffalo Aeroplane Corp. 

Cc. M. O. Physical Laboratory 
Excel Propeller Co 
Schweizer & West Mfg. Co. 
Washington Aeroplane Co 


PYROMETERS 

Foxboro Co., The, Ine. 

Shore Instrument & Mfg. Co. 
Taylor Instrument Companies 


RADIATORS 

Auto Radiator Mfg. Corp. 
Ajax Auto & Aero Sheet Metal Co. 
A-Z Co 

Bush Mfg. Co. 

El Arco Radiators Co. 

Livingston Radiator Co. 
Rome-Turney Radiator & Mfg. Co. 
The English & Mersick Co. 





SCELEROSCOPE 
Shore Instrument & Mfg. Ce, 


SEA SLEDS 
Murray & Tregurtha 


SHOCK ABSORBERS 
Wood, J. W. Elastic Web Co, 


SPARK PLUGS 

Champion Ignition Co. 

Johns-Manville Co., H. W 

Pyro Ignition Co. 

Rajah Auto Supply Co. 

Splitdorf Electrical Co. 

SPEED INDICATORS 

Foxboro Co., The, Ine. 

Johns-Manville Co., H. W. 

Stewart Warner Speedometer 
Corp. 

STABILIZERS 

Greene Aeronautical Co. 

Martin Arodynamic Stabilizer. 

Sperry Gyroscope Co. 

STARTERS 

Bijur Motor Lighting Co 

Christensen, The, Engineering Ce 

Dayton Engineering taboratorig 
Co 

Moter Compressor Co, 

Northeast Electric Co. 

Wagner-Hoyt Electric Co 

TACHOMETERS 

Johns-Manville Co., H. W. 

Nelson Blower & Furnace Co, 

Queen-Gray Co. 

Stewart Warner Speedometer Corp 

Veeder Mfg. Co 

TANKS 

Janney, Steinmetz & Co, 

TELEPHONES 

General Accoustic Co. (Aviaphones 

Streator Electric Co. 

Telautograph Corp 

Western Electric Co 

THERMOMETERS 

Poxbore Co., The, Ine. 

Taylor tnstrument Compunies 


TIRES AND RUBBER 
Goodyeur Tire & Rubber Co. 
Hodgman Rubber Co 
United States Rubber Co. 
TOOLS 


Browne & Sharpe 
Cooper, The John D., 








Aeroplan 


Co. 
Hall-Scott Motor Car Co. 
TRUCKS AND ‘TRAILERS 
Federal Motor Truck Co, 
Four Wheel Drive Auto Co 
Nash Motors Co 
Packard Motor Car Co. 
Sechler & Co., The 
Service Motor Truck Co 
White Co. 


TUBING 
Empire Art Metal Co. 
Frasse, Peter A., & Co 


TURNBUCKLES 

Aero Mfg. & Accessories Co 

Ajax Iron Works 

Cc. E. Aeroplane Works 

Dillner-Meyer Mfg. Co. 

Erie Specialty Co. 

National Aeroplane Co 

New York & Hagerstown 
Stamping Co 

Standard Screw Co. 


WHEELS 


Ackerman Wheel Co, 


WIRE 


American Steel and Wire Co. 
Flectric Cable Co. 
Roebling’s, John A., Sons 
Simplex Wire and Cable Co. 


WIRELESS 

American Radio & Research Comp 
American Wireless Tel. Co. 
Cutting & Washington. 


WOODS 
Alcock Co., John L. 
American Balsa Corp. 
Chetham Lumber Co. 
Delatour, J. 
Dutton, A. C. Lbr. Corp. 
Ludlow, Israel 

engel, C. C., & Bros. Co. 
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AVIATION 


The airplane is the carbure- 
tor’s Supreme Test for reliability 
and endurance. Experience has 
proven that there is one carbu- 
retor which meets _ these 
requirements with uniform faith- 
fulness—the simple, trouble- 


proof, plain tube ZENITH. 
The ZENITH gives maximum 


results from sea level to the 
highest altitude. It will operate 
correctly under the rapidly 
changing temperatures through 
which the aviator travels. 


Having no mov- 

ing parts to get 

out of order, it is 
absolutely dependable 

in the most difficult flights. 


The ZENITH is absolutely 


dominant on all aeroplane 
motors built in this country, and 
also on those built and used 
abroad. The United States 
Government uses the ZENITH 
almost exclusively on all planes 
in use and on order for the Army 
and Navy. 


ZENITH CARBURETOR CO. 


DETROIT 





THE WILLIAMS PRINTING COMPANY, NEW YORK 


Chicago 
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THE MARTIN TWO PLACE 
RECONNAISSANCE TRACTOR 


MODEL R 
Convertible Land and Water 


Ordered by 
the United States Army and Navy 


Wright-Martin Aircraft Corporation 



































